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A PRELIMINARY REPO ON THE EFFECTS OF ROENTGEN 
LAYS ON GASTRIC.HYPERACIDITY 
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Effects of Roentgen Rays on Gastric Hyperacidity 


CHART I. 


March 28, 1921, ten days after her first 
treatment, another roentgen-ray treatment 
to abdomen over stomach region was given 
as follows: 35 ma.m., 80 k. volts, 3 mm. 
aluminum filter, 10 inch skin target dis- 
tance. Area exposed, abdomen over stomach 
region. 

On the following three days, successive 
test meals were taken as follows: 


3:29:21 3:30:21 3:31:21 

Total Total Total 

Free HCl Acid HCl Acid HCl Acid 
Ist o 40 5 50 oO 25 
2nd oO 40 10 55 10 50 
ard 5 60 15 55 10 65 
4th 10 60 20 55 10 65 
5th 10 60 25 60 20 70 
6th ae 35 75 25 80 
7th 40 35 50 85 50 85 
8th i 30 85 65 95 


March 31, 1921. Since the second treat- 
ment the patient, subjectively, feels much 
better. She eats all the food served to her 
and says that she enjoys it because she is no 
longer continuously annoyed by gaseous and 
sour eructations. 

From the three tests taken after roentgen- 


CHART 2. 


ray treatment, as compared to the three tests 
taken before treatment, an appreciable de- 
cline in both free HCl and total acid is ap- 
parent. An average taken. for each fifteen- 
minute period before treatment as compared 
to the average of those for a similar period 
after two roentgen-ray treatments shows the 
following results: 


Free HCl Total Acid 


Before After Before After 
Ist 20 1.6 61 38.6 
2nd 20 6.6 80 48.6 
3rd 33 10 60 
4th 37 13.3 87 60 
sth 848 18.3 93 63.3 
6th 55 31.6 92.5 76.6 
7th 71 46.6 100 85 
8th 68 50 103 88.3 
See chart for reconstructed curves on basis of 


these figures. 

Note: Averages for each 15 minute period made 
up from the three successive tests before and after 
treatment as given above. 


As the patient seemed much improved 
after two treatments, and as her gastric an- 
alysis still showed a hyperacidity curve, fur- 
ther roentgen-ray therapy seemed advisal le. 
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Accordingly, on April 5, 1921, the 


treatment Was given: 


mm. aluminum filter, 10 


30 ma.m., 


lowing 


S k \ Its, 3 
inch skin target 


n Kays on Gastric Hyperacidity 


distance. Area exposed, 
stomach region. 


A few moments after this 


abdomen 


over 


(the third) 
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th 


treatment, an Ewald fractional test was tak- 
en to determine whether or not the effect of 
the therapy was immediate. The results of 
the test were as follows: 


Free HCl Total Acid 
Ist = 20 

2nd 15 

ard 17.5 55 

th 22.5 50 

Sth 22.5 50 

Oth 30 57.5 
7th 10 67.5 
&th 30 55 


These figures show an immediate reduc- 
tion in both free HCI and total acid. 

The patient was allowed to continue upon 
an unrestricted diet as before, and after a 
period of ten days another test was taken in 
order to determine whether the reduction in 


the acidity had changed to any appreciable 


extent. No roentgen-ray therapy was given 
during this interim. 
The results of the test were as follows: 


Free HCI Total Acid 
Ist 5 30 

2nd 10 $2.5 
55 


CuHart & 


4th 25 00 
Sth 35 60 
6th 30 
7th 40 65 
Sth 30 55 


These figures show that over a period 
ten days there had been very little if any 
change in the gastric acidity. 

On April 19, 1921, another roentgen-ra 
treatment was given as follows: 35 ma.m., 
So k. volts, 3mm. aluminum filter, 10 inch 
skin target distance. .\rea exposed, abdomen 
over stomach region. 

\fter this treatment, a period of one week 
was allowed to elapse before the Ewald frac 
tional test meal was taken. The results ot 
the test meal are as follows: 


Free HCl Total Acid 
Ist 10 10 

2nd_ 10 10 
15 

tth SO 

Sth 20 ss 

6th 20 50 

7th 50 

8th 15 


After this test, patient left the hospital 
practically free from all symptoms of gas 


CHart 7 


Effects of Roentgen Rays on Gastric Hyperacidity 


tric distress. We hope to have her report at 
monthly intervals in order to determine the 
permanency of the result. 
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etore < \fter 1 21 ith 
Ray Treatm« 
20 IS 1.0 
d 20 0.0 ( 
20 ( i 
! 35 I 
th 
ce 605 1.6 
7th 71 O05 10.0 ~ 
“th 0d 10 50 
Aci 
8) 36.0 2 
- a So 10 
OI O00 LS 
O7 00 00 50 
92.5 O5 76.6 
Sth 103 70 88.3 
“The asterisk marks the highest p 
nd you will note hat \ h each u Ca 
ent, the acidit 1 el reacl } 
h | the pre ( 
CASE }.4039. Man (D. | \ge fort 
History for past twelve vears 1 cal of 
duodenal ulcer. Patient entered hospit il on 
account of vomiting and passing ectum 
large quantity of blood. Aft mntrol 


of hemorrhage, roentgen examination con 


firmed diagnosis of duodenal ulcer. Gastric 
analvsis showed total acidity 85 and free 
HCl 35. 

Patient continued on strict Sippy treat 
ment for obstruction type of peptic ulcet 


and in spite of the increasingly large doses 
of alkalies, it was impossible to cont 
high acidity. Although the patient gained in 
weight and felt much better, he complained 
of some discomfort and pain in 
gastrium. 


his epi- 


From time to time, samples of gastric con- 
tent were taken (one half hour after last 
powder in accordance with Sippy’s method, 
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9:30 p.m.) and we 


found that the acidity 
was exceedingly high in spite of the fact 
that the patient had been under treatment 
fora period of six weeks 
tient showed total acid 125 


\t one time, pa- 
and free HCl 55. 

In view of the results obtained in the pre- 
vious case (4025) in controlling the acidity, 
it was decided to combine the r entgen-ray 
therapy with the Sippy treatment 

The following Ewald test was taken to 
establish the nature of the gastric acidity 
before administering roentgen rays. 


Ipril 4, 1921, Fr nal Test (Ewald Meal) 
Free HCl Total Acid 
Ist 25 
2nd 30 60 
ard 10 Os 
1th OS 
sth 55 100 
6th ( 10s 
7th & 110 
Sth IIO 


\pril 6, 1921 ‘ay treatment 


IX 
woentgen 


over stomach as follows: 35 ma.m., 8o k. 
volts, 3 mm. aluminum filter, 10 inch skin 
target distance 
\nother fractional test was taken as 

f¢ lows: 

Ist O 25 

2nd 12.5 

3rd 20 oO 

ith 15 75 

5th 17.4 75 

6th 12.¢ 6s 

7th 32 cc 

Sth 37 


Owing to this very striking result, the test 
was repeated the following morning, April 


Free H¢ Acid 
Ist 5 25 
2nd 15 
3rd 20 SO 
ith 20 SO 
Sth 55 
6th 22.5 4c 
7th 30 55 
&th 15 55 


During the interval between tests, the pa- 
tient was taking large quantities (double 
doses) of alkalies hourly 
til 9:30 p.m. 


from 6:30 a.m, un- 
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April 14, 1921, patient was given another 
roentgen ray treatment as follows: 35 ma.m., 
8o k. volts, 3 mm. aluminum filter, 10 inch 
skin target distance. 

He was instructed not to take any Sippy 
powders for forty-eight hours, and then the 
following test was taken on April 15, 1921: 


Two days later, April 


fractional test was taken: 


27, 1921, an Ewald 


Free HCl Total Acid 
Ist 5 35 

2nd 10 45 

ard 17.5 50 

4th 20 55 

Sth 25 60 

6th 42.5 82.5 
7th 60 85 

Sth 60 85 


The patient again resumed the Sippy 
treatment and after a period of twenty-four 
hours, another test was taken on April 17, 
I92I, as follows: 


Free HCl Total Acid 
Ist 10 30 

2nd_ 10 35 
40 

4th 20 50 

Sth 22.5 52.5 
6th 30 55 

7th 40 75 

Sth 15 80 


Although there was a definite increase in 
both free HCI and total acidity over the tests 
taken following the first roentgen-ray treat- 
ment, the patient felt fine and was entirely 
free from pain. 

On April 18, 1921, the following roent- 
gen-ray treatment was given: 35 ma.m., 80k. 
volts, 3 mm. aluminum filter, 10 inch skin 
target distance. 

On April 25, 1921, another treatment was 
given as follows: 35 ma.m., 80 k. volts, 3 
mm. aluminum filter, 10 inch skin target dis- 
tance. 


Free HCl Total Acid 
Ist 

2nd 5 

3rd oO 5O 

ith 65 

sth 20 55 

6th 25 52.5 
7th Oo 35 

Sth 55 


On April 28, 1921, at 10.30 p.m., one halt 
hour after the last Sippy powder had been 
taken, a sample of gastric content showed 
the following: free HCl 25; total acid 60 
The patient had gained over 20 pounds in 
weight, was entirely free from pain, and had 
an excellent appetite. He was discharged 
from the hospital with instructions regard- 
ing diet, etc. 

The dosage as given in these cases seemed 
to give the most favorable results without 
any disturbance. Several patients treated 
with higher doses were nauseated and very 
miserable for twelve hours following the 
treatment. While we have not had the op- 
portunity to observe the time that these re- 
sults will last, several of our cases have been 
free from symptoms from three to six 
months, and it is very difficult to get these 
patients to return for gastric analysis while 
they are free from symptoms. 

We are indebted to Dr. S. H. Hurwitz, 
Dr. A. Nahman, and Dr. E. O. Jellinek o1 
the Medical Staff of the Mt. Zion Hospital 
for hearty cooperation in this work. 
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TREATMENT OF LEUKEMIA 


By H. B 
CTLI 
HE disease ‘“‘Leukemia’’, as it was de- 
scribed in the text-books and taught in 
medical schools at the time | attended, 
seemed to comprise a fairly well-defined 
group of conditio s which could be subject- 
ed to a clear-cut classification. It appeared 


very simple to divide the leukemias into the 


myelogenous and lymphatic types, and the 
differential diagnosis was well defined both 
as to blood pictures and clinical findings. Al- 
lied with the leukemias, but having a distinct 
entity, Hodgkin’s disease was usually de- 
scribed in the succeeding chapter. 

Since that time a great deal of work has 
been done along this line, and especially 
within the last few years, as a result of 
which, each of the newer systems of medi- 


cine devote a good deal of space to the sub- 
ject and the recent journals have numerous 
articles by different investigators. 
All the writers have added a little 
general knowledge on the subject, but each 
has viewed it from a slightly different angle 
and has attempted a modification of the old 
classification. 
The tendency 
to be twofold: 
the scope of 


to the 


of modern writers 
first, they tend to broaden 
the leukemias to include many 
allied conditions, and second, they tend to 
subclassify with greater detail and in so do- 
ing have introduced many terms, the 
meaning of which is only clear to the 
originating them. 

Under the subject of leukemia, one finds 
described not only the original acute and 
chronic forms of splenomyelogenous and 
lymphatic leukemia, but also Hodgkin's dis- 
ease, aleukemias, 
and lymphoses, 


seems 


exact 
author 


subleukemias, 
chloromas, 


1 nveloses 
lymphomas, 
granulomas, sarcomas and primary anemias. 

One patient of mine who returned to the 
East, was diagnosed as an 
kemia,”’ and 


‘aleukemia leu- 


splenectomy was done. | am 


WA 


\SHINGTON 


elad to say the results of the operation were 


very gratifying in spite of the 
meaningless nature of the diagnosis 


Read at the 


parent 


Secon \nnual 


Meeting of t Western Sectiotr 


ot TH 


THOMPSON, M.D. 


It is very probable that the name meant 
a very definite condition or disease to the Oop- 
erator, but it failed to convey any additional 
meaning or information to myself or any 
of the other men ecusniee In the 


case. 
For general usefulness, tl 


lerefore, it seems 
rather hard to improve on the original text- 
book classification which is, at 


least, simple 
in 


application and conveys a very definite 
impression when applied to a condition. It 
is true that no two leukemia cases are ex- 
actly alike, but neither are any two individ- 
uals. It therefore seems more rational to the 
writer to assign a case definitely to one or 
the other of the main groups, and then elab- 
orate the particular findings and course of 
the disease. 

The two main groups are the myeloge- 
nous and the lymphatic types. In the mye- 
logenous form there is a hyperplasia of the 
white cells originating in the bone-marrow. 
These are the granular forms of white blood 
cells. The lymphatic form is characterized 
principally by an increase in the lymphocyte 
series of non-granular white blood cells. In 
the myelogenous form the spleen and bone- 
marrow activity principally 


increased, 
while in the lymphatic 


form there is usu- 
ally a general hyperplasia of lymphatic tissue 
throughout the entire lymphatic system. 
Both these conditions are often present 
to a varying degree in the same patient, and 
from either the physical findings or blood 
picture it is very difficult to state definitely 
which series of findings predominates. Cer- 
tain other cases have very few of the typical 
findings of a leukemia, but more nearly ap- 
proach conditions formerly 


considered as 
entities, such as Hodgkin’s disease, sarcoma- 
tosis, primary splenic anemia or pernicious 


anemia. 

A blood slide of one of the cases which I 
am reporting was sent to another laboratory 
after the W. B. had dropped to normal 
or a little below and was reported back as 
a pernicious anemia. This conclusion 


AN ROENT( Ray Society. Px 
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very well grounded with a white count of 
5,600, red count of 2 million, and hemo- 
globin 30 per cent. 

So much has been written in the journals 
recently on the treatment of these cases by 
both the roentgen ray and radium that it is 
probably very familiar to you all. Person- 
ally, | have never used radium although 
equipped to do so, as it does not seem ra- 
tional to me to attempt to use this agent in a 
condition that is so widespread. We all know 
that the effect of radiation decreases as the 
square of the distance from the source, and 
when radium is used the effect is limited to 
a very small area. So far as I have been able 
to learn, no one has a sufficient quantity of 
radium or the time and patience to make 
anything like the general application possible 
with the roentgen ray. However, many men 
report very gratifying results by the applica- 
tion of radium over the splenic area alone. 

Benzol, as a therapeutic agent, was used 
a great deal a few years ago, but is appar- 
ently used less today than formerly. Billings 
used it in connection with the roentgen ray 
on numerous cases, but I understand he has 
practically given it up. While it may help to 
bring down the white count very rapidly, 
the consensus of opinion seems to be that 
the benefit derived is more unstable and the 
than when it is not used. Although recur- 
rences always do occur sooner or later, | 
have seen but two cases of leukemia which 
did not show a very marked improvement 
under roentgen-ray therapy. These were of 
the acute fulminating type, one of myelogen- 
ous leukemia in a boy of fourteen, who died 
within a month of the time a diagnosis was 
made and within two weeks of the time 
treatment was begun. The other was of the 
lymphatic type, and death ensued within one 
week of the first symptoms. 

In the first case, although very small dos- 
age was given, | have never been quite sure 
that his death might not have been hastened 
by the increased toxemia. Although practi- 
cally every case shows a great improvement, 
this improvement is only temporary, but | 
believe there is no other fatal disease for 
which we can do so much as in this class of 
cases. 

Just how radiation, either the roentgen 
ray or radium, acts, is still largely theo- 
retical. From my own experience it seems 


that it makes very little difference where the 
radiation is applied, but the effect is appar- 
ently proportional to the amount of blood ra- 
diated. Whether this is due directly to the et 
fect on the blood elements, or by their de- 
struction some substance is liberated which 
secondarily affects the production of th 
blood elements, is really immaterial. 

| have noticed untreated glands in lyn 
phatic leukemia and Hodgkin's disease 
gress in size, and nearly always in the tru 
leukemias there is a larger drop i in the whit 
cells and an increased toxemia when treat 
ment is given over blood-filled organs sucl 
as the spleen and liver, than in treatment 
over the long bones. 

ach individual case must be watched 
carefully during treatment for any signs 
increased toxemia and the amount of treat 
ment gauged accordingly. One can usuall 
count on the blood picture improving fo 
a considerable time after treatment has 
stopped, and for this reason I do not at 
tempt to get the blood count below [5,00% 
to 25,000, depending on the rapidity witl 
which it is falling when treatment 
stopped. After the blood has reached 
practically normal white count there is still 
a great deal which can be done to benef 
the patient. The red count is usually lov 
and also the hemoglobin. These must bh 
built up by rest, good food, tonics, iron by 
mouth or hypodermic: ally, or by transfusio1 

Of late years there is a growing tendenc: 
toward splenectomy, after reduction of th 
size of the spleen by radiation and building 
up the patient’s general condition. The May 
Clinic, up to January 1, 1918, had given 
mortality of 93 per cent. Since that date and 
up to June, 1920, they have operated on 2 
cases with a mortality of 38 per cent. O1 
these, 5 are in good condition and 2 in fai 
condition beyond the usual life expectancy 
of the disease. While these figures are pron 
ising, it is too early to decide definitely o1 
the value of splenectomy in these cases. 

As to technique, I use a full 8 inch spar! 
gap between ball points with a 4 mm. alumi 
num filter and sole leather, usuall: 
give a 5 to 10 X dose daily, using a different 
area each day, and treating up one side 01 
the body and down the other. This treatment 
is reduced to every other day if there is to 
much toxemia. The initial course is contin 
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ued until the white count is nearly normal 
Regular blood counts are made reafter 
and another series of treatments ven as 
indicated by the blood picture and the pa 
tient’s general condition. It will be seen that 
the above dosage is more stimulative than 
destructive in action 

| wish to report 2 cases of n venous 


leukemia coming under my care the past 


vear, and of which | have fai iplete 
records. One other case, previously referred 
to as an aleukemia leukemia, more nearly ap 
proached the lymphatic type. This was in 
physician who underwent a_ spl tomy 
practically during the acute stage, tis i 
very good health tod nd atte to hi 
practice 

\ urth Cast seen Ve \ 
mia s taken sicl na 
plaining only ot laise, slight nd 
small enlarge f the cervi lands 
\\ ¢ turday SSi01 
to the Hospital s 600,000. On Sunday ! 
FAV Very -S a ( r roe ravs 
\londav he became delirious, gra¢ sink 
ing int stupor witl ening’ ton 
with death occurring on the sixth d of the 
diseas« 

Both of the other cass are Ol onic 
myelogenous type and have s sual 
very rked in ( ent 

\liss M., nin 
school teacher, single. No prey knes 
since childhood except suppos er ot 
stomach from which she lost tl weeks 
school work, the only time lost enty 
four vears of teaching. Family hist nega 


tive 

She first consulted a physician in May ot 
reet and 
onths be 


last year but had noticed swelling of 


legs the previous fall. For two 1 


fore consulting a doctor had noticed some 
pain in left side in region of spleen. There 
was also some shortness of breath on exer 


tion. Her last school vear trying 
on account of aching in feet and limbs 
Physical examination showed patient in 


was rathe 


good flesh but slightly anemic. The hair 
and teeth were in good condition. Tonsils 
atrophic; thyroid normal. Heart and chest 
normal except for S\ stolic murmur at apex. 
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\bdomen showed dullness beginning at 
7th interspace in axillary line and ex- 
tending to crest of ilium, caused by a large 
the position of the 
spleen and extending from costal border to 
crest of ilium and as far as the median line 
in front. No other glandular enlargements. 

Bones not painful on pressure or tapping. 


ieTt 


dense mass oc¢ upying 


~ 


Some edema of | OS ¢ nd feet 

lhe first blood count, taken before admis- 
sion to the hospital, showed a total white 
count of 224,000 with 45 cent polys, 
22 per cent lymphocytes, 8 per cent baso- 
phils and 25 per cent myelocytes, with about 
[5,000 nucleated reds pet 

The large number of 
vith the clinical 
definitely in the cl of the « 
enous type 


locytes, together 
this 
ronic mvelog- 


no 
dings maces 


Case 


\Irs. EK. H., aged forty-two, American, 


rancher’s wife. Family hist entirely nega- 


tive. Past history, sles oping-cough 
when child. Had influet one vear ago, 
lasting for six weeks 

Has had no childret CT as one preg- 
nancy ten years ago, but miscarriage oc- 
curred at six weeks. Menses alwavs regular, 
usually flowing five to six davs. Patient 
thinks she had attack simil present one 
four vears ago, but at that time was only 


sick about one we 


She 
had no en- 

to January 
time she was con- 
wo weeks. She 
complained of nausea and some vomiting. 
\fter two weeks’ confinement she was able 


Present trouble began last winter. 


complained Ot Teel weak and 


\\ eakness increa 


22nd of this year, t which 


ergy sed 


to her bed about 


to be up for a short time but was extremely 
weak. 

\ physical examination at her entrance 
to the Hospital on March 14th, showed a 
fairly well-nourished individual with a very 
marked greenish vellow discoloration of the 
skin all over the body. There was some yel- 
lowish discoloration of the conjunctivae. 
The mucous membranes were very pale. The 
patient was too weak to stand. 

The cervical, axillary and inguinal glands 
were just palpable. The teeth were in fairly 
good condition,there being only one showing 
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a granuloma. This was removed. The chest 
examination was entirely negative. The ab- 
dominal examination showed the spleen so 
much enlarged that it entirely filled the left 
side of the abdomen and extended to the 
right of the navel, about 114 inches. This 
entire area was very tender on palpation. 
The liver was very slightly enlarged and 
was tender. The pelvic examination was neg- 
ative. Reflexes normal. 

[ have records of the differential counts of 
these two patients at very frequent intervals, 
but from my experience, which is well illus- 
trated by these 2 cases, more credence should 
be placed on the total white count in con- 
junction with the condition of the patient 
than on the differential count, as determin- 
ing the progress of the case and the treat- 
ment required. Case | showed on May 20, 
1920, a 35 per cent myelocyte count; on June 
23rd a 3 per cent myelocyte count; and on 
June 29th a 23 per cent myelocyte count, al- 
though the total white count and the pa- 
tient’s condition showed a steady 
ment during this time. 

Case II showed a nearly normal polymor- 


improve- 


Suboccipital Pott’s Disease 


phonuclear count throughout the course of | 


the disease, the lowest count being 53 and 
the highest 74 per cent. Only one count 


showed as much as 1 per cent of typical 
myelocytes, although the total count of gran 
ular cell elements, composed ¢ 
eosinophils, basophils, 
and myelocytes showed 


transitional 
definite increase 
in percentage over the normal. It is for this 
reason and the fact that the clinical symp- 
toms showed no other glandular enlarge 
ments except the spleen, that I classify this 
case as of the myelogenous type. It 1s not 
the classical text-book picture, being atypical 


large 


in several respects, but more nearly re 
sembles the myelogenous form than the 
lymphatic. 
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SUBOCCIPITAL POTT'’S DISEASE* 
By CHARLES M. 


SAN 


HE frequency of the location of spinal 

tuberculosis is in the following order 
first, dorsal spine; second, lumbar spine; 
third, cervical spine. In the last region the 
parts least frequently affected are the first 
and second cervical vertebrae; hence Pott’s 
disease involving these segments is compar- 
atively rare. 

My special attention was first called to the 
condition by the case which is reported be- 
low, and on a search of the literature | was 
surprised to find reference to the condition 
very meager, particularly in our own tongue. 
The French literature is more extensive on 
the subject; in fact, had I not, only a few 
days before seeing this case, come across an 
article by Galland (see bibliography), | 
might not have been so fortunate as to have 
spotted it. Hence a brief résumé of the sub- 
ject may not be unwelcome. 
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Since tuberculosis of the spine’ invades 
primarily the spongy bone, the natural places 
to expect to find it, in the two particular 
vertebrae here considered, are the odontoid 
process and body of the axis, and the lateral 
masses of the atlas. This is the case, and 
from these regions it may extend to the an 
terior arch of the atlas, and to the condyles 
of the occiput. 

According to the amount of bone destruc- 
tion, various luxations take place which give 
rise to certain more or less characteristic de- 
formities, as well as to numerous secondary 
nerve pressure symptoms which have at 
times led the diagnostician far afield in judg 
ing the true condition. Such was the situa- 
tion in a case reported by Merklen and 
Shaeffer, of a woman, aged seventy, in 
whom secondary nerve symptoms so dom 
inated the picture that the true cause of the 
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symptoms was not discovered. It 


matter worthy of note that in 


seems a 
an examuina- 
tion which was complete and exhaustive in 
every other feature, not once was the possi- 
bility considered that roentgen methods 
could offer any help in the solution of the 


Fic. 1. 


Compression of right lateral mass of 


case of suboccipital Pott’s dis 


atlas in 
problem, when this diagnostic means was 
obviously the one best calculated to provide 
that solution. In this case autopsy alone re- 
vealed the true condition. 

Where there is destruction of the lateral 
mass of the atlas, either on one side or on 
both sides, the occiput may settle down and 
forward and cause the odontoid process to 
penetrate the foramen magnum, and there 
will ensue various symptoms of pressure on 
the upper cord and bulb that will greatly con- 
fuse the clinical picture. 

Previous to the time of compression of 
diseased bone, at least so far as it causes 
pressure symptoms, the patient will usually 
seek aid for severe pain in the posterior 
portion of the neck, high up, particularly on 
motion, and due in large part to the muscu- 
lar spasm on the side affected. A typical pic- 
ture of ordinary torticollis is seen, plus the 
pain. Motion of the head is also voluntarily 
limited and the chin is apt to be supported 
by the two hands. The onset may be unex- 
pectedly rapid and a fairly acute history may 
be given. 

Prevertebral or paravertebral abscess may 
form and travel down 


the cervical fascia 


pointing at any of the various points along 
the way, even, as in a case reported by Rugh 
(see bibliography ), going as far as the lum- 
bar region before showing itself. 

As to points of differential diagnosis, 
aside from the distinction from simple tor- 


Fic. 2. Normal atlas and axis taken through the nose. 


ticollis, authors place considerable weight on 
differentiation from mastoid disease and the 
various symptom syndromes due to compres- 
sion of nerve roots, or even from cerebellar 
tumor. Since apparently trustworthy obser- 
vers have confessedly been misled in their 
diagnosis in these points with, of course, dis- 
astrous results to the patient, and no doubt 
no end of chagrin to themselves, it is appar- 
ent that suboccipital spinal caries must be 
considered when one of the atypical cases of 
mastoiditis or of pressure on the lower 
brain or lower cranial nerves is up for diag- 
nosis. Manifestly the diagnosis, from a 
therapeutic standpoint, is tremendously im- 
portant; for the treatment, for instance, of 
acute mastoid disease and spinal caries is ex- 
actly opposite, in that in the former surgery 
is to be considered, and in the latter, cer- 
tainly not. 

Case Report. L. S., female, aged eleven, 
was referred to me on December 27, 1920, 
by Dr. F. S. Ryan with the following his- 
tory: Patient had had mumps, measles and 
scarlet fever together about five years ago. 
Pertussis and catarrhal jaundice of three 
weeks’ duration in September and October, 
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1920, with fever practically all the time. 
There was marked icterus and some tender- 
ness in the region of the gall-bladder. 

The present illness began suddenly with 
pain in the neck, especially on movement. 
She fell off some boards about two weeks 
previously, but does not remember that she 
twisted or hurt her neck. No chills or fever. 

Examination revealed a fairly well nour- 
ished child, quite pale, but eyes and skin 
clear. The patient held the head tilted to the 
right, that is, the point of the chin was de- 
flected to the left, and the head was apt to 
be supported by the hands in moving the 
body as in getting onto and off the table. 
Movement of the head was extremely pain- 
ful and evoked marked muscle spasm in the 
neck muscles. The reflexes were normal or 
slightly exaggerated. The heart, lungs and 
abdominal viscera were negative. The urine 
was normal. The blood showed a hemo- 
globin of 60 per cent and a leucocyte count 
of 8,000. 

The patient passed from under Dr. Ryan's 
observation for a time while trying various 
electrical treatments and finally returned to 
him, and he requested the roentgen examina- 
tion which revealed a destructive process in 
the right lateral mass of the atlas, with com- 
pression, thus allowing the head to tilt to 
the right. 

In conclusion, a word or two on technique 
might be of value. Our usual method of get- 
ting an anteroposterior view of the first two 
cervical vertebrae is by exposing through 
the opened mouth upon a plate placed at the 
back of the neck. This is a maneuver which 
requires some nicety of judgment to succeed 
in missing the teeth and the occiput, and ob- 
tain a view of the two vertebrae with a mini- 
mum of distortion. 

If the patient has an occiput which slopes 
up abruptly enough, we can usually succeed 
in getting the joint between the atlas and 
axis and most or all of the odontoid process. 
If he is minus his front teeth we are aided 
still more. However, there are a large num- 
ber of patients who unfortunately have all 
their teeth and whose occiputs have con- 
siderable overhang. For such as these the 
method suggested by Galland offers a solu- 
tion. This method consists in passing the 
vertical ray through the nasal air spaces at 
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right angles to the plate and to the first tw 
vertebrae. 

We thus get a minimum of distortio: 
and, aside from the superimposing of som 
of the fine bony network of the pneumati 
sinuses, a very fair view of the region. | 
have tried it in several cases, and wher 
there is not too much hypertrophic tissu: 
in the nose the results have been fairly sat 
isfactory. Of course, it will never take th 
place of a good view through the moutl 


SUMMARY 


Suboccipital Pott’s disease is a relativel 
rare condition, but must be considered 
the differential diagnosis of many cases 0 
mastoiditis, torticollis, and symptom-con 
plexes indicating pressure on the bulb 
lower cranial nerves. 

lt is more commonly found in childret 
but also appears in adults, even in those « 
advanced age. 

Proper roentgen examination in all cas 
under suspicion should clear the diagnos 
successfully. 

In cases where it is impossible to get 
clean anteroposterior view of the atlas and 
axis through the mouth, the’ transnas 
method should be tried. 
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HE «a-ray treatmet 
ism is one of the newer « 
to medicine. The 


thyroid 
butions 


reviews concerning the 
technique and dosage and the extent and 
duration of results have in n es not 
been complete. We should like rt 35 
cases from our private and dis clien 
tele ybserved from January l the 
present time and on whom roentgen treat- 
1 ent Was con pleted betore Fel [Q2] 
\s concerning the older literati ve will 
review it briefly. We wish to 1 fron 
the German literature, Stegmann, 
selberg, L900, lave, igel 
schmidt, 1912; from the Scandi liter 
ature, Forssell,* 1914, Fischer, 6, and 
recently, Nordentoft,* 1921; in tl untry 
the earlier reports of William, \layo, 
LQO4, Beck, and Ptahlei Julick 
The last article in the American literatur 
is by \Leans and Aub,” 1919, whose excellent 
work reopened the .«-ray treatment of the 
disease in this country 
We prefer to omit a tabulated abstract ot 
our cases and leave this tor a mor etailed 
report tO appear 1n the Proceedu s of the 
society. 
DATA AND METHODS 
The material includes cases hyper 


thvroidism which came under the observa- 
tion of the medical Sery ice ot the | ‘niversity 
Hospital, dispensary 


and private practice 
during 


a period of approximately twenty 
months. No attempt at selection of cases has 
been made. The series does not in lude Cases 
admitted to the surgical service, some of 


*From the Medical Vepartment and X-Ray | itory Me 


Minneay 
Read at the Twenty-Second A il Meet \M 


ine Medical School, Unive ( Mini 


which were more toxic and in which surgical 
treatment was immediately resorted to. For 
better interpretation of data 
been divided into 


the cases have 
groups. 


he first group consists of « 


three 

ases of toxic 

with and without exophthalmos vary- 
ing from mild to severe. 

lhe second OT 


POU 
up consists Of SIX post-op- 
erative cases oft exophthah 
included because it 


and is 
represents those cases in 


which medical treatment is instituted only 
because surgical treatment has already elim- 
inated itself 

The third group includes three cases of 
thvrotoxic adenom: 
treatment 


which received V-Ta\ 
whatever 
No attempt was made 
the number of this type of case. 
he individuals in these series, for the most 
part, led their usual lives and no other co- 


incident treatment was carried on. A few of 


and are 


reported 
value they may have 


for 


to increase 


the cases were under hospital treatment for 
a few weeks, but they form a relatively small 
part of the series. Most of the observations 
have been made at the office and the dispens- 
ary. Estimation of the activity of the thyroid 
gland has been based on the metabolic rate, 
clinical signs and symptoms, such as pulse 
rate, character of the 


gland, eye signs, 
tremor and 


Such data have 
been incomplete in some of the cases but in 
most instances have been sufficient to enable 
conclusions to be drawn as to the results of 
treatment. The determination of 


nervousness. 


the meta- 
bolic rate has been attempted in each case 
once every three weeks corresponding nu- 
merically to the 2-ray treatments, and, in or- 
der to avoid an immediate increase that 
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might follow during the first few days, usu- 
ally eight to ten days following exposure. In 
some patients fewer determinations were 
possible, but in all cases the last metabolic 
rate has been recorded and checked from 
three to six weeks after the last treatment. 
The gasometer method of determining the 
metabolic rate has been employed. Tis- 
sot’s spirometer has been used for the col- 
lection of the air, and for its analysis the 
Haldane apparatus. Care has been taken to 
have the patient in the post-absorptive stage, 
that is twelve to fourteen hours after food 
intake, with sufficient period of rest before 
each determination. 


TECHNIQUE 


These cases were all treated with a stan- 
dard dosage at three-week intervals. The ra- 
diation consisted of 30 milliampere-minutes 
of ray filtered through 4 mm. of aluminum 
and one thickness of sole leather. The target- 
skin distance was 8 in., and the voltage was 
equal to an 8 in. spark gap measured be- 
tween blunt points. Three portals of entry 
were used, one over each lobe of the thyroid 
and one over the thymus. If there was not 
marked improvement noted at the comple- 
tion of the fourth treatment the dosage was 
increased to 34 milliampere-minutes, the 
other factors remaining constant. It is 
worthy of note that in several of the cases 
where improvement had been tardy, a rapid 
improvement, both in the metabolic rate and 
in the general well-being of the patient, was 
coincident with the increased dosage. This is 
of interest in that most of the European 
roentgenologists have insisted on large doses 
at long intervals. While it has been difficult 
to interpret their induction coil and gas tube 
technique in terms of interrupterless trans- 
former and the Coolidge tube, the constant 
reiteration through their articles that small 
doses stimulate and large doses inhibit thy- 
roid activity is worthy of note. We further- 
more believe that there is much less risk of a 
cumulative skin reaction developing if treat- 
ments are given not oftener than once in 
three weeks. 

It must be emphasized that the closest co- 
operation possible between the referring 
physician and the roentgen therapist is nec- 
essary. A clear understanding is essential 


as to which assumes the responsibility for 
the clinical observation and the metabolic 
readings upon the patient. Otherwise inter- 
current infections may be overlooked or 
over-treatment may result. 


DISCUSSION 


Group I consists of cases of toxic goitel 
including all degrees of activity. The aver- 
age case is one of moderate severity as evi- 
denced by a mean metabolic rate of plus 33 
per cent. Clinically the same estimation is 
possibly evidenced by the fact that most of 
the group were ambulatory patients. We 
have not attempted to gauge clinical im- 
provement between various treatments. 
However, a summation of clinical results is 
possible following the series of treatments, 
both as to the patient’s condition subjectively 
and objectively. The pulse rate has been dim- 
inished, tremor and nervous symptoms ra 
cluding insomnia have been less marked. 
would be expected there has been no aia 
alteration in the eye signs and character of 
the gland except in Case 10 in which a mark- 
edly enlarged and indurated gland disap- 
peared as if by magic with correspondingly 
subjective improvement. Fall in heat produc- 
tion followed two exposures to x-ray and the 
indurated character of the gland and the sub- 
sequent course suggest an acute thyroiditis. 

Two cases received no appreciable bene- 
fit as indicated by lack of clinical improve- 
ment and heat production. One of these, 
Case 17, was a boy of fourteen with a dif- 
fusely enlarged vascular gland and marked 
exophthalmos. Operation was later resorted 
to with subsequent clinical improvement and 
fall in metabolic rate to minus 17 per cent. 
four months later the basal metabolism had 
again returned to plus 4 per cent. Case 18, 
a woman twenty-six vears of age, with 
diffusely enlarged vascular gland but no ex- 
ophthalmos, showed very little response after 
three treatments and was later operated. For 
accuracy it should be stated that Case 2 re- 
sponded to x-ray therapy only after the re- 
moval of badly infected tonsils which un- 
doubtedly had some etiological relationship 
to her hyperthyroidism. Recently we have 
had an interesting (incomplete) case. A girl 
with symptoms of hyperthyroidism without 
exophthalmos, showed an increased basal 
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rate of plus 65 per cent. This tvpe of case has 
generally been given to the surgical service, 
but it was agreed because of the severity of 
the nervous manifestations to try rest in bed 
and .v-ray therapy first. Two weeks after her 
first .v-ray treatment her rate had fallen to 
plus 25 per cent and the pulse had decreased 
from 120 to go. Subjectively she was greatly 
improved and the insomnia had disappeared. 
Three weeks following her second treatment 
the basal metabolic rate had dropped to plus 
iS per cent. This case received from the 
first 34 muilliampere-minutes of radiation. 
This case has not been completed and is dis- 
cussed to show the results of more intensive 
therapy. 

Group 2 consists of 6 cases which had 
partial thyroidectomy but in whom hyper- 
thyroidism was present. All of these cases 
had an increased basal metabolism. In Case 
3 of this group the improvement has been 
sufficient to enable the patient to resume 
work. In the other 5 cases the improvement 
has not been as marked as the decrease in 
metabolic rate from plus 27 per cent before 
to plus 13 per cent after therapy would in- 
dicate. The subjective symptoms have 
shown little or no improvement 


Group 3, measured both clinically and by 
basal metabolic rate showed no response t 
v-ray therapy, conforming quite generally to 
accepted ideas of cases of toxic adenoma 
The average basal rate before treatment was 
plus 29 per cent and afterwards was _ plus 
28 per cent. 
DISCUSSION IN GENERAL 

\We wish to mention a few cases that are 
incomplete and are not included in our series 
\ woman of twenty-seven was 
operated recently after being under incom 
plete observation fora period of a vear. Shx 
has had 4 treatments during the last tei 
months, usually with intervals of from tw 
to three months. At the beginning her basal 
rate was plus 35 per cent. Two months ago, 
on entrance to the hospital, she had a rate of 
plus 13 per cent. The patient wished an oper- 
ation solely because of the enlargement of 
the thyroid. Subjectively her symptoms had 
disappeared, and objectively exophthalmos 
and enlargement of the neck were the only 
remaining signs of hyperthyroidism, On 


35 cases. 


consultation the surgeon felt that she might 
possibly have an adenoma in the region ot 


EEO 


the isthmus, and thought for that reason op- 
eration was indicated. At operation she was 
found to have only an enlarged goiter of the 
hyperplastic type. The surgeon states that the 
peration was not more difficult than on the 
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usual untreated thvroid. This is in direct ac 


rd with Porter’s observation in Boston in 
orrelation with Means’ and Aub’s work. 
tave, from the European side, also states 
hat he can find no greater difficulty in the 
removal of thyroids which have been sub 
jected to a-ray therapy than in eated 
cases. To return to Case 17 mentioned 
hove, which did not respond to ther 

.it was found at operation that sland 
vas somewhat more difficult to ret than 


1! the usual Case 
()ne other case, 
he mentioned. 


hospital with a basal met: bolic rate 


which is incomplete, is t 
voung girl, aged twenty, en 
plus 65 per cent and was give a prelimin- 
ry x-ray treatment and put to bed. Two 
veeks later her basal rate was plus 43 pet 
cent with a corresponding clinical 1mprove 
ent. \n acute tonsillitis with peritonsillar 
abscess developed at this time and for se\ 
weeks treatment mntin 
ued. After removal of the tonsils under local 
nesthesia her basal metabolism was 


eral V-ray was dist 
found 
to be plus 8o per cent. At this time she insis 
ted on returning home, and two weeks later 
Was operated upon at another hospital, dying 
during the operation. This case is mentioned 
because we felt that her increasing rate made 
surgery inadvisable at that time. .\s is stated 


by Means and Aub in their work « LQ19Q, 
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“a progressively increasing basal rate is a 
contraindication to operation.”” Another 
which left the hospital against advice 
immediately following the first 1-ray treat- 
ment, died two and a half weeks later, appar- 


Cast, 
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thyrotoxicosis. 


from an acute 


ently He en- 
tered the hospital markedly febrile, extreme- 
ly fast pulse, tremor and exophthalmos. His 
basal metabolic rate on entrance was plus 
So per cent. After six weeks’ rest in bed he 
showed no improvement except for a fall 
in his basal metabolic rate to plus 54 per cent. 
\n .-ray treatment was administered at this 
time and on the following day the patient 
insisted on returning home. A communica- 
tion from his physician states that he died 
two and a half weeks later from hyperthy- 
roidism. .All other cases | 


have been checked 
and we 


know the condition of the pa- 
tients in this series at this time. Not one has 


Now 


had a relapse. 
Improvement as a 
weeks after the 


rule begins about two 
first treatment; first as a 
marked subjective response, later as an 1m- 
provement in the objective findings. The 
earliest symptoms to disappear are usually 
tremor, and subjec- 
latter even if 
the pulse rate is not materially diminished. 
In the more severe cases improvement usu- 
ally comes about more slowly and is first 
noticeable after the second and third treat- 
ments. 


nervousness, insoninia 


tive cardiac disturbances, the 


In all of the cases, improvement has con- 
tinued for many months after the last «-ray 
treatment. This improvement is at 
when the basal 


a time 
rate is nearly normal, the’ 
basal rate being used at this time only as a 


040 


mathematical check upon our patients. We 
have not attempted at any time to get a 
minus rate, thereby removing the probabil- 
ity of myxedema occurring. There are two 
cases in this series where the gland has grad- 
ually decreased in size. Exophthalmos has 
decreased in a few, but in none, at this early 
date, has it entirely disappeared. Tachy- 
cardia has been usually the last symptom to 
show improvement, and, as must be empha- 
sized, most patients have for a long time re- 
tained a tendency to an unstable pulse dur- 
ing periods of unusual stress. This exper- 
ience is in accord with those treated surgi- 
cally ; improvement is often slow and is only 
complete after months or even years. 

It is known that in severe cases of Base- 
dow’s disease enlargement of the thymus ts 
frequently found. Cappele and Bayer’ * have 
reported a few such cases where the thyroid 
was nearly normal in size, and where 
after thymus removal symptoms have disap- 
peared. Nordentoft reports numerous cases 
where only after radiation of the thymus as 
well as the thyroid was improvement noted. 
Also he reports a few cases where radiation 
over the thymus alone gave marked im- 
provement but not a complete cure. This 
may account for some of the early failures 
in the #-ray treatment of this disease, as 
formerly most roentgen therapists did not 
include the thymus in the area treated. The 
routine inclusion of the thymus may account 
in some degree at least for the better and 
more lasting results obtained today. 


SUMMARY 


1. Of 27 cases of Graves’ disease without 
complications, who were subjected to .-ray 
treatment, but were not operated, 24 are 
well, both from the clinical and laboratory 
standpoint. The treatment has been complete 


for nearly eight months. The remaining 3 


cases came to operation. Of these three, one, 
we feel, was definitely improved before oper- 
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ation, the other 2 were normal a few months 
after operation. Of 6 cases of post-operative 
hyperthyroidism, which had relapsed, one 
showed a definite cure. The other 5 showed 
no mmprovement. Of 3 cases of thyrotoxic 
adenoma none showed any response to .v-ray 
therapy. 

2. The only case of our series which was 
operated during an increasing basal meta- 
bolic rate died an operative death. 

3. We feel that the results obtained in the 
earlier cases might have been attained more 
quickly if more intensive therapy had been 
used. 

4. No bad results or complications, which 
we could attribute to the treatment, have oc- 
curred in any of our series. 

5. From our experience with this treat- 
ment we are firmly convinced that, only with 
the closest possible cooperation between the 
clinician and roentgen therapist, can satis- 
factory results be obtained. 
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REPORT OF TWO INTERESTING CASES OF GENITO- 
URINARY PATHOLOGY 


By L. B. GROESCHEL, M.D 
Yo | ( 
! LlE two cases reported below are in appears Very hot and very sensitive to th 
teresting from the standpoint of thi touch 
roentgen-ray findings. One month atter the last attack the right 


Both cases were sent to the New York 
Diagnostic Clinics for diagnosis, and the 
conditions found upon roentgenographic ex 


amination are as shown in the illustrations 


accompanying this article. 


l 
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Chief Complaint. Swelling in the left tes 
ticle, penis, back and leg for several vears. 

Family History. Father died of apoplexy 
at the age of fifty five. Mother is alive and 
well at fifty-nine. One sister died at nineteen 
from childbirth. There are two sisters alive 
and well. 

Past History. Diphtheria at ten, whoop 
ing cough at eight. The patient had bladdet 


operated at the age of twelve, and two 
stones were removed. He was sick in bed 
four weeks at this time. No gonorrhea o 
lues. 


Habits. Appetite, fair; bowels, regular; 
sleeps well. Weight: patient lost pound 
in about eight months. Urination:no mi 
turia; voids about four or five times durin; 
the day; no pain. Smokes twenty cigarettes 
per day. 

Present Illness. Patient was in good health 
except for a few mild colds until 1912 when, 
during the simmer, he developed a swelling 
in the left testicle. This came without any 
apparent czuse, no injury nor violent exer- 
cise nor in.ection. The swelling gradually in 
creased and the pain extended down th« 
left leg. The patient was confined to bed 
for one week. He made a perfect recovery. 
There was no urethral discharge. In July, 
1916, he had a second attack which also 
lasted one week but disappeared completely 
under local application. In May, 1920, the 
patient had a third attack in the left testicle 
and the swelling still continues. The pain is 
still present but is not so severe. The organ 


testicle became similarly involved and has 
remained about one and one half times the 
original size. About one month ago the pain 
extended down the left leg, across the hip 
and into the groin. The patient feels better 
when at rest. 


On October 12, 1920, the patient was op- 
erated in St. James Hospital, Newark, and 
the vein was removed from left testicle. He 
was in the hospital two weeks and home 
four weeks, feeling quite well until he suf- 
fered another attack of severe pain about 
five weeks after his operation. Two months 
later he had another severe attack and for 
the first time had a thick, white, slimy dis- 
charge from the penis. He became very weak 
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and was in bed ten days. He then went to 
another physician and was told he might 
have a stone in the kidney. 

Two weeks ago, while working in the of- 
fice, he had another attack of severe pain in 
the left testicle, going up to the hip and 
down the leg to the knee and up to the lower 


part of the back. This attack was so severe 
that it doubled him up “in a knot” and lasted 
four hours. The pain and intense soreness 
in the testicle are still present. The urine was 
examined and found to contain much pus. 
The patient was never roentgenographed 
and had no blood in the urine. (History 
taken January 28, 1921.) 

Genito-Urinary Examination. Both epi- 
didymes are enlarged and tender. The en- 
largement is confined mainly to the body and 
globus minor. It is nodular to the touch. The 
cord on the left side is somewhat thickened, 
probably due to the recent operation. 

On rectal examination the prostate is 
found to be indurated and slightly enlarged. 
On the left lobe there is a well-marked de- 
pression showing previous suppuration with 
subsequent cicatrization. 

On abdominal palpation there is found to 
be some rigidity of the right rectus. Deep 
palpation elicits questionable tenderness over 
the right kidney and ureter down to the blad- 
der. 

Cystoscopy. The trigone is congested. 
The left ureter appears normal and admits 
a catheter to the renal pelvis. The right ure- 
ter shows a thickening, redness and edema. 
Thick pus is seen coming out in frequent 
squirts. The bladder wall over the right ure- 
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ter is elevated, forming a definite mound- 
like bulging formation, which appearance in- 
dicates a stone in the intravesical portion of 
the ureter. The catheter could not be passed 
into the right ureter. 

The urinalysis showed a heavy trace of 
albumin and pus. The urine from the left 


Fic. 3. Case I1. 


kidney after ureteral catheterization was 
negative for tubercle bacilli. There were pus 
and red blood cells present. The phenol- 
phthalein showed 55 per cent excretion at 
the end of one hour. The right ureter could 
not be catheterized. The Wasserman and G. 
C. were both negative. 

X-Ray Findings. The right kidney is infil- 
trated with large, calcareous deposits, both 
in the pelvis and the parenchyma resembling 
a thorium injection. In the right ureter ex- 
tending from the vesical junction to about 
the middle of the sacro-iliac articulation 
there is a large calculus resembling a cast. 
This is extraordinary in size, fully 5 inches 
long and 1 inch wide at its thickest portion 

Roentgenogram of the Teeth. The roent- 
gen-ray examination of the teeth at that 
time showed a number of retained, infected 
roots and several abscesses present. Whether 
this was the original focus of infection it 
is impossible to say. 
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Fic. 2. Case 1. Right kidney. 
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CASE II. 


Chief Complaint. Burning sensation when 
urinating. 

Family History. No kidney trouble. 

Past History. Irrelevant. 

Present Illness. Four weeks ago patient 
was operated on for right inguinal hernia 
and while recovering he began to have burn- 
ing on completion of urination. At times he 
has had a stoppage of urine during the act. 
For a short time after the operation he had 


blood in the urine. He feels burning in the 
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perineum but not at the head of the penis. 
When standing, the patient has to urinate 
every fifteen minutes, also from two to four 
times at night. 

Cystoscopic Examination. The cysto- 
scopic examination shows several inches of 
catheter curled up in the bladder and in- 
crusted with urinary salts. 

Urinalysis. The urine is very cloudy and 
contains much pus, albumin and many 
shreds. 

Roentgen Findings. Coiled catheter in the 
vesical bladder. 


DEVELOPMENTAL RESTS IN CECUM AND ASCENDING 
COLON AND THEIR ROENTGEN-RAY DIAGNOSIS * 


By R. A. 


PAYNE, M.D. anno F. C. TRAHAR 


PORTLAND, OREGON 


N presenting this subject for Mr. Trahar 

and myself we wish it understood that 
we are not in any way claiming credit for 
anything new in medicine, but rather are 
emphasizing the importance of roentgen-ray 
methods in the diagnosis of conditions al- 
ready well known to anatomists and _ sur- 
Fe ns. 

The literature of medicine supplies abun- 
dant discussion of anomalies in the position 
of the cecum and ascending colon, but so 
far our search has not been rewarded by the 
discovery of any comprehensive discussion 
of roentgen-ray diagnosis of these condi- 
tions. Practically all reports are drawn from 
the autopsy and surgical reports. 

As we say, the literature on the subject ts 
voluminous. Not so much does that apply di- 
rectly to the subject under discussion but 
rather as a side issue on that battle-ground 
of the learned surgeons for the past fifteen 
source, and 
the importance of the various bands found 
especially profusely in relation to the bowel 
in the right quadrant of the abdomen. 

The subject was opened or reopened by 
the work of Lane. Soon a surgeon who had 
no particular type of intestinal band named 
after him could scarcely consider himself 
among the elect. The humor of the situation 
lies in the fact that this ground had all been 
NOTE. The designation, 
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covered by the anatomists long before and 
the bands described, the maj¢ rity of them al- 
ready bearing the names of the anatomists 
who did the work. 

A very interesting and complete summary 
of the historical side of this subject is con- 
tained in an article by Samuel Clarke Har- 
vey, entitled “Congenital Variations in the 
Peritoneal Relations of the Ascending Colon, 
Cecum, Appendix, and of the Terminal II- 
eum.” 

It is not necessary, however, to go deeper 
into this phase of the subject as our primary 
interest in roentgen-ray diagnosis must be 
with posture and relationships, rather than 
with the type of supports. We can do no 
better in the discussion of the subject than to 
accept the classification of Harvey, adapted 
from Connells, in the changes of the cecum 
and colon in fetal life. Four main sub-div- 
isions are made, namely: Migration, Rota- 
tion, Descent, and Fixation. Abnormalities 
in any of these developmental changes are 
described under the headings of (1) Defi- 
cient, or (2) Excessive. 

It will be well at the outset, to review the 
embryological development of the parts in 
question. The works of Mall,’ and later of 
Huntington,® on the anatomy of the perito- 
neum and abdominal organs, are standard, 
and we can do no better than to turn to an 


practice our laboratory of examining the 
study of motility and filling of the terminal ileum and cecum, 
Koentgenograms taken at this tin are designated as immediate 
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stages in rotation of the intestinal canal 


Fic. 1. series of schematic fi: 


ures illustrating 


illustration 
mary. 


from the latter, for our sum- 

In Figure 1 A, we take up the position of 
the stomach and intestines at approximately 
the fifth week of fetal life. The primitive 
gut here lies in the midline, is attached to the 
umbilicus, and the cecum is beginning to 
show as a bud on the caudal portion of the 
gut. Two factors are prominent in later 
changes; first, the relative rapidity of the 
growth of the different parts of the gut, and 
second, the relative size of the other organs, 
particularly the liver, to the body cavity. 

As the liver at this stage rapidly increases 
in size, the bowel is pushed out of the coelom 
into the umbilicus. Here the rapidly grow- 
ing small gut begins the forming of the 
primitive folds, while the large bowel is 
draped over it, in something approximating 
the later position. Next the relative increase 
in size of the body cavity permits the return 
of the gut. The small intestine is the first to 
return, and the large bowel follows, taking 
up the position shown in Figure 1 B, still 
later being pushed by the coils of small in- 
testine into the upper right quadrant, Fig- 
ures 1 C and D. Attention should be drawn 
to the fact that at this stage, the small in- 
testine is entering from the right and above. 

Rotation. The migration of the gut is now 
practically at an end. Figures 1 F and G il- 
lustrate the next change, that of rotation re- 
sulting in the entrance of the small bowel on 
the inner side, or from the left and below. 

Descent and Fusion. The real growth of 
the cecum begins at this stage, and in the 
latter months of fetal life, and the first 
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month after birth, the growth of the orga 
carries it and the ileocecal valve into ‘the 
right lower quadrant, and the fusion of the 
various mesenteries results in its final pos 
ture, Figures 1 H and I. 

It is well to note at this time that the de 
scent and fusion are relatively late stages u 
the development cycle. Studies in compara 
tive anatomy would indicate that fusion is 
doubtless a result of the assumption of the 
erect posture by mankind, and it is just t 
suppose that on the success of these last tw: 
will depend to a_ considerabk 
extent the ability of the bowel to function 
properly. 


| ITOCeSSEeS, 


We are therefore, in Figure 2, calling at- 
tention to the normal fixed points in_ the 
bowel. The illustration is taken from Gray’s 
“Anatomy.” Sections of the bowel retro- 
peritoneal, or closely attached normally to 
the abdominal wall, are left, while those on 
a free mesentery are removed. The cecun 
and ascending colon are closely adherent t 
the wall. 


Gastro: hepatic 
digament 


illustrating 


Diagram 


FIG. 2. normally 


position of 


fixed points of the bowel. 
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Vormal Descent and Fusion. Figures 3 A 
and B are respectively the immediate and 
twelve hour plate, and the barium enema 
plate of what we consider to be a normal 


sthenic tvpe in regard to descent and fusion 


‘f the cecum. We should state here that in 


rat 1S descer ( 

ecum he patient. (Plate erect 
positiol m ma en 
as shown in F ; <l; normal mot ecum. 
(Plate aken in pron posiuon. ) 


this series of illustrations all immediate and 
twelve hour plates are taken standing, and 
the enema plates in a prone position, unless 
otherwise stated. We therefore are able in 
each case to judge the motility of the parts 
under the changed position. Figures 4 A 


and B are of a marked asthenic type of 


patient. The stomach lies in the true pelvis. 
In both of the above patients, the cecum ap- 
pears to be normal in length, and the amount 


of movement is such that we would judge 
the supporting mesentery to be short. 
Familiar Type, Excessive Descent of Ce- 
cum. In Figures 5 and 6, attention 1s called 
to the similarity in general conformation 


and especially in cecal descent in a young 


iG. 4. A. Twelve h roentgenogram illustrating 
normal descent fusion of cecum in asthenic type. 
(Plate taken in erect position.) 2B. Barium enema 
of same patient as shown in Fig. 3 4, illustrating 
normal motility of cecum. (Plate taken in prone 
pos tion. ) 


woman (Figure 5) and her mother, Figure 
©. In the two cases there is an almost identi- 
cal excessive descent of the cecum. The 
enema in the mother’s case, Figure 6 B, 
shows moderate motility. 

excessive descent of the cecum is almost 
as common in the sthenic type as in the as- 
thenic. This is particularly true in women. 
“igure 


is an example of such a case. The 


stomach and bowel are in good position and 


Fr c Immediate and | 6 lt ste and twelve hour roentgenogran | 7. Immediate and 
twelve hour roentgeno of mother of 1 ent shown in Fig. 5, illustratin twelve hour roentgeno- 
vram showing excessivé similar typ members of same family. (Plat gram illustrating ex- 
descent of cecum in taken in er¢ position B. Enema plate of patient cessive descent of ce- 
young woman of as shown in F 6 4. showing moderate degree o cum in patient of other- 
theni type (Plate motility o (Plate taken in prone position. ) Wis thenic habitus. 


taken in erect pos 


tion. ) 


(Plate taken in erect 


position ) 
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Fic. 8. A. Immediate and twelve hour roentgenogram Immediate and twelve hour roentgenov1 
of sthenic type showing abnormal motility of 
cecum. (Plate taken in erect position.) B. Enema 
plate of patient shown in Fig. 8 A, showing ab 
normal motility of cecum. (Plate taken in prone 
position. ) 


showing moderate motility of cecum and extrem 
motility of hepatic angle of colon in an asthen 
patient. (Plate taken in erect position.) B. Enema 
plate of same patient showing extreme motility 
hepatic angle. (Plate taken in prone position.) 


the tone is good, while the cecum extends to 
the true pelvis. experience would in- 
dicate that such a cecum predisposes to im- 
perfect bowel function. 

Abnormal Motility of Cecum and Hepatic 
Ingle of Colon. The roentgen-ray evidence 
of deficiency in fusion must be in terms of 
motility of the parts. Figure 8 A 1s the in 
mediate and twelve hour plate of a sthent 
patient. Comparison with the enema plate, 


Fic. 9. 4. Immediate and twelve hour roentgenogram 
of a sthenic patient showing abnormal motility oi 
cecum. (Plate taken in erect position.) B. Enema 
plate of a sthenic patient shown in Fig. 9 4, show- 
ing abnormal motility of cecum. (Plate taken i 


prone position. ) 


Fic. 12. Adult human subject with non-rotating cé 
cum, the ileum entering the large intestine from the 
right and behind, and the appendix placed to the 


Fic. 10. 4. Immediate and twelve hour roentgenogram right of the ascending colon. (From a fresh dis 
showing moderate motility of cecum and extreme section.) (Huntington’s Anatomy of the Periton 
motility of hepatic angle of colon in a moderately eum and Abdomen.) 
asthenic patient. (Plate taken in erect position.) B. A, Liver. B, Ascending colon. C, Appendix ad 
Enema plate of same patient showing extreme mo- herent to lateral aspect of ascending colon and t 
tility of hepatic angle. (Plate taken in prone posi- ileac parietal peritoneum. /), Great omentum. / 


tion. ) Terminal ileum. 
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Fic. 13. Strangulation and resulting gangrene of ce 
cum in portion of small intestine due to torsion at 
hepatic angle of poorly fused cecum; drawing 
from specimen removed at operation. ( Coffey.) 

Figure 8 B, shows a mobility of nearly five 


inches in a part that normally is on a very 
short mesentery. In Figures 9 A and B, we 
have a similar condition in an asthenic type 
of patient. We call your attention to the rela- 
tive positions of the hepatic angles in each 
of these cases. 

Fixed Cecum and Mobile Hepatic Angle. 
Figures 10 A and B; Figures 11 A and 
B are cases where the cecum is normal 
in mobility and the hepatic angle varies 
greatly in position. Here we must ask our- 
selves if the relative fixation of the cecum 
is a normal fusion, or due to secondary 
mechanical factors, such as bands. Evidence 
of such must be sought for. 

Resultant Pathology. At this point it will 
be well to consider if these factors are or 
are not, within normal limits. We must do 
this not only on the basis of the mechanical, 
but also the functional results of variations 
in descent and fusion of the colon. Figure 
12 is from Huntington’s “Anatomy of the 
Peritoneum and Abdomen.” He describes 
this as a non-rotated cecum with appendix 
adherent and to the right. To us this appears 


Fic. 14. A 
normal 


Diagram showing direction and shelf of 
ascending (Coffey.) B. Diagram 
seen where fusion is not 
complete, also its effect in displacing the right kid- 
ney. to which it is attached 


colon 


showing mobile cecum 


(Coffev) 


rather as a deficiency in fusion of the cecum 
with bands and retrocecal appendix. ‘The 
mechanical pathology latent in such a con- 
dition is evidenced in Figure 13, from a 
drawing of the specimen, removed at an op- 
eration some years ago by Dr. Coffey. Here 
there has been an almost complete rotation 
of a poorly fused cecum with resultant 
blocking at the point of torsion and a 
gangrenous condition in the cecum and small 
bowel. 

Figures 14 A and B, from Coffey’s 
paper,’ demonstrate the condition of unbal- 
ance resulting from excessive descent and 
non-fusion of the cecum. Spinal curves de- 
veloped at the assumption of the erect pos- 
ture give us the shelf on which the major- 
ity of the weight of the kidney and cecum 
is carried. With excessive descent or mo- 
tility a condition of unbalance and of drag 
on attachments obtains. 

Normally the mesentery at the hepatic 
angle extends well up and across the lower 
pole of the right kidney as shown in 
Figure 15 A. Figure 15 B shows the re- 
lationship in imperfect fusion. (Figures 
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Caecum 

hic, 15. <l. Diagram showing normal position of an ascending colon across lower pole of right kidne 

Diagram showing position of mesentery of ascending colon when rotation and fusion have beem in 


complete (cecum molile) ; Goldthwait 

drawing illustrating the band which develops 
between the kidney and the hepatic angle in 
connection with this deficient fusion. The re 
lation between this unbalanced pull of the 
above type of cecum and a ptotic right kid 
ney is now generally recognized. 

We have purposely avoided the discus 
sion of methods of fusion and of band for 
mation. It seems logical to us, however, that 
whether bands result from irritational agents 
passing through the bowel wall or from fetal 
remnants, the presence of imperfect fusion 
and descent will increase functional difficul 
ties in bowel clearing, and add to the oppor 
tunity of band formation or, in case of bands 
already present, will immeasurably add to 
their effectiveness as mischief makers. Fig 
ures 17 A and B illustrate well-known typ« 
of bands. 

Abnormalities in Appendix. The develop 
ment of the appendix is well under way 
when the cecal bud begins its descent. lig 
ure 18 from Huntington shows abnormali- 
ties in the position and attachments of the 
appendix. Figure 19 from an article by 
Jackson, gives the relative position of the 


16. Unfused cecum and ascending colon (cecum Various types of retrocecal appendix in cross 
mol ile, extreme case): ( offey. secti nN. 


taken from an article by Dr. Joel E 


Goldthwait.) Figure 16 1s taken from a 
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Bland-Sutton in an article on isplaced 
re 
‘In many cases in which the endiy 
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lies vertically behind the cecum, 1ts tip 1s 


firmly fixed near the liver: thus it ppens \ 


it the tip of the fetal appendix is anchored 


It cannot descend with the ceew nto tl 
iliac fossa, but the descending cecum gra 


. 


ually lengthens the appendix. This will ex 
plain the fact that a retrocecal apy IX Is \ 


iftten abnormally straight and lack: mes 


enteryv. Occasionally | have found 1 ti 
etrocecal append so firml te 
he peritoneum in the loin, that thi ul 
though it has descended into the Ss 
las had its blind end turned upware Lr 
e li In such case the ee S 


pended by the appendin 


ren-ray examunations,. but perl 
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cecum 1s a condition well recogni 
erature. In an article on “Persistent D 
ental Anomalies of the Lare« 
with Especial Reference to the 
Colon and Cecum,” Kovale EH. | 


ports 4 such cases and summarizes 


cases recorded in modern literature 
or! Cs in posiuon 
and location of appendiy luntington’s “Anatomy 
lagnosed by roentgen-rayv examination, all of Peritoneum and Abdor 


we could determine none of these was 
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Fic. 19. Diagram showing relative position of the 
various types of retrocecal appendix in cross-sec- 
tion. (Jackson. ) 


being either surgical or autopsy reports. In 
Figure 20 from Hertwig, we again call your 
attention to the stage in embryological devel- 
opment represented in this abnormality. Fig- 
ures 21 .\ and B give us the roentgen-ray 
findings of such a condition. The position of 
the tip of the cecum under the liver is char- 
acteristic. In the enema plate the position of 
the appendix is well shown and a loop of il- 
eum beside it would indicate that the ileum 
was entering from 
above and to the 
right, therefore the 
cecum probably 
non-rotated. Figures 
22 A and B show the 
same condition in an- 
other patient. This 
latter case went to 
operation with the 
following — surgical 
report: Case 9877. 
Operated by Dr. 
Coffey, April 2oth, 
1918. Operative find- 
ings: Unrotated ce- 
Fic. 20. Migration of Cum and ascending 

the cecum. (Hert- Colon. The appendix 

wig.) and end of the cecum 


Fic. 21. d. Immediate and twelve hour roentgenogran 


showing non-fused undescended cecum attache: 


under the liver by appendix. 


B. Enema plate o 


same patient taken in prone position; position 


appendix outlined 


were well up under the right lobe of the 
liver. The cecum had not rotated so that the 
ileum entered from the right side and its 
mesentery was fused with the posterior 
parietal peritoneum, making a firm fixation 
The lower portion of the ascending colon 
fell down towards the pelvis in the form of 
a loop; the upper portion of the ascending 
colon was drawn to the liver beside the ap- 
pendix by a strong band at one place. The 
first part of the transverse colon had fallen 
down and adhered to the ascending colon, 


making a web. 


Figure 23, from Huntington, illustrates 
very well the essential pathology of the 


above two cases. 


Deficient Migration, Non-Fused, Non-k 
tated. Apparently in these cases the descent 
of the cecum is usually normal or excessive 
Figure 24 shows a characteristic appearance 
of the condition with the cecum hanging on 

the left from the splenic angle, the loops of 


Fic. 22. Non-rotated cecum and ascending coion fu 
sion by means of banding of ileum, and of firs 


portion of transverse colon. 
formation. ) 


(Characteristic looy 
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ileum lying to the right and the ileocecal 
valve on the right. This first case was unique 
in that in addition to the usual constipation 
f and toxemia, he presented a history of noc- 
Willis 3 In the second case, Figure 25 A shows the 
Bore ves, inimediate and twelve hour plate, Figure 25 
B the barium enema erect and Figure 25 C 
the barium enema in the prone position. 
Again the ileum appears on the right and 
the free swing of the non-fused cecum is 
evidenced. 

The third case in the series was complica- 
ted by the presence of a stomach ulcer; Fig- 
ure 26 A is from the immediate and twelve 
hour plate; Figure 26 B from a similar plate 
on re-examination; Figure 26 C from the 


os six hour and Figure 26 D from the barium 

23 ( ‘ SUD] vit 101 ‘ 

cum. The terminal ileum turns caudat from right €nema plate. The relative position of the ce- 
to left to enter ileum. (Huntington’s “Anatomy of cum and ileum is particularly well shown in 


Peritoneum and Abdomen.”) the last plate. Case 523. Operative findings 
A, Liver. BR, Terminal ileum. C, Grea entum bs 


Fic. 24. Tmmediate and 


twelve hour roentgeno Fic. 25. d. Immediate and twelve hour roentgenogram showing second case 
gram _ showing = non of non-fused, non-rotated cecum, with deficient migration. B. Enema 
fused, non-rotated ce plate of patient taken in erect position. C. Enema plate of same 
cum with deficient mi patient en in prone position. 
eration 


Fic. 26.4. Immediate and twelve hour roentgenogram 


showing third case of non-fused, non-rotated 


cecum with deficient migration. (Plate taken with patient in erect position.) B 
hour plate of same patient on re-examination. (Plate taken in erect position.) ( 
gram of same patient 


Immediate and twelve 
Six hour roentgeno- 
D. Barium enema plate of same patient. (Plate taken in prone position.) 
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Cecum and Ascending Colon and their Roentgen-Ray Diagnosis 


Fic. 27. 4. Immediate and twelve hour roentgenogram 
ot tourth case of non-fused, non-rotated cecum 
with deficient migration. (Plate taken with patient 
in erect position.) B. Barium enema plate of sam 
Cast (Plate taken in prone posiiuon. ) 


by Dr. Coffey, January 19th, 1918: Deep 
penetrating ulcer high up on lesser curva 
ture; a thickening and spasm of the last two 
inches of the stomach; complete mobility of 
the cecum, ascending and transverse colon; 
the third portion of the duodenum had 


G. 29. Abdominal viscera of adult human female, 
a mesentery and ran down the right sidc n a case of arrested rotation of the intestines 
of the abdomen to a point below the end of \' olumbia University Museum, Study on Colle: 
the cecum as noticed in quadrupeds. A aoe me 


A, Liver. B, Duodenum. C, Small intestine. D 
Spleen. £, Stomach. Ff, Splenic flexure. G, Respond 
ng to transverse colon. //, Ascending colon. T, [eo 
colic junction. J, Appendix 


= 
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¥ 
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of 
Fic. 28. Abdominal viscera of adult human male, non- ae 
rotation of intestine. (Columbia University Mu- 
seum, Study on Collections.) 
A, Liver. B, Duodenum. C, Small intestine. 
Spleen. E, Stomach. fF, Bend of colon correspond FIG 
ing to hepatic flexure. G, Splenic flexure. 17, Duo- (Columbia University 
denocolic isthmus. /, Ascending colon. J, Irregular Museum, Study on Collections.) 
transverse colon. K, Descending colon. L, Ileo- A 


30 Abdominal viscera of child of two years 
Non-rotation of intestines. 
, Pylorus. B, Duodenum. C, Ileocolic jun 
D, Liver. E, Stomach. F, Descending colon 


colic junction 
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Cecum and -\scending nm and their Roentgen-Ray Diagnosi 053 
fourth case is shown in Figures 27 1b, in the making of the diagnosis. The more 
these being OT the lmimediate l CLV ¢ primitive types OT Tet res emand the 

hour and bariu pilates. JOU most careful surgery ve any benefit to 
Operated Dy Lr. ( tev, kel sth Jp the patient, and I reo! vill be most 
erative findings: Spastic ¢ the vrateful to the roentgenologist who informs 
duodenum about four inches outst > um of the general conditions to be met be- 
lorus; cecum and transverse co ni tore the abdomen is ened. This is un- 
to the left ot ediat ne doubtedly true in th re, extreme con- 
verse colon attached Cc | litions, but we wish to emphasize that it is 
below the sigmoid cecum. with the rechnne: 

ality | un ( tgen ray diag- 
appendix far do tne stician to eval exte ot impor- 
pelvis. A case ot Otation ar I¢ ne f the findines { ss extreme 
tal fusion on the it side. Duodenut da cases, or at least t resent the evidence to 
mesentery that ran down to the rig the clinician for ] in the final 
mesocolon ; entire small intestine t ioht udement of the « 
of the ascending col DI 

Figure 28 shows a drawing f1 
ington illustrating the position o1 we 
in cases similar to the above four. \ rt 
1 1 | EY ( riat 
here the exposed condition of the du nun aRORs I 
the peritoneal ( scending colon, 
Figure 29 shows a similar case w ds ecum, append 
causing angulation of the duodent OUT Surg., Tune. 1 641 
30 might well represent the positior th KIBBEL AND MALL. En ( Philadelphia, 1912. 

appendix in a case reported by | : this . £¥ oneum and Ab- 
case the appendix Wi umbedded 1n do 
minal wall near the umbilicus. The FFEY, The pt tain’ coneiialiaiadl 
fan-shaped mesentel with ) | reatme ol stas due to 
tachments above and to the right of 1 uses the | ulcerative 

Surg Ne TOT? 
arch. \ppeared to Dé 12, XIV, 305. 
The cecum was suspended in the 

rit. M 1917, ii, 607. 
Cavity and the intestines Strangu be FowLer, Roy | gic levelopmental 
tween the appendix nd the abdomi all nomalic ot p ( the arge intestine 

Other cases of the various types th esp AL I] the ending colon 
° { and cecum 20, 
corded In Our hiles ihe above have cen 
NALA 355 
lected because of the more complete data, es Lyas. Case repo 847 
pecially in the line of roentgen-ra\ ne Hertz_er. The Perit S Lolo. 


THE ROENTGENOLOGICAL ASPECT OF SPRENGEL’S 
DEFORMITY * 
By EDWARD S. BLAINE, M.D. 


Associate Professor of Roentgenology, Northwestern University Medical College 
genologist, Cook County Hospital; Director X-Ray Department, National Pathological Laboratory 


CHICAGO, 


PECULIAR deformity of the shoulder 
region occurring infrequently has been 
reported in the medical literature at inter- 
vals. The wider use of roentgen-ray diagno- 
sis in recent years has served to reveal nu- 
merous instances of this condition and the le- 
sion is no longer regarded as of extreme rar- 
ity. The deformity consists of a unilateral 
or bilateral elevation of the shoulder with or 
without osseous changes and is due to a con- 
genital mal-development of the structures in 
one or both shoulders and the region of the 
base of the neck and upper posterior thorax. 
The essayist has personally encountered 
7 cases and knows of three other children 
who have this deformity. Three of the 8 
cases investigated are illustrated in this pre- 
sentation. The earliest report of congenital 
elevation of the shoulder seems to have been 
made by McBurney and Sands in 1888, but 
the description of Sprengel in 1891 has at- 
tracted most attention and, as a consequence, 
his name has most often been attached to the 
lesion. Joachimsthadl, in 1900, reported 3 
cases. Several other observers have added 
cases of their own to the literature on this 
congenital malformation. The literature con- 
tains considerably more than 100 cases. Un- 
doubtedly an increasing number will be 
added to the list in the near future due to a 
greater familiarity with the details of the de- 
formity by roentgenologists, pediatrists, or- 
thopedists and others. 

The lesion undoubtedly begins early in the 
life of the fetus as there is so frequently an 
alteration of bony growth from the central 
axis outward of the early embryonic struct- 
ures. In several instances, this change 1s 
more or less confined to the bones of the 
spine and neighboring portions of the ribs, 
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although a few cases had no bone alteration 
at all. An upset in the evolution of the indi 
vidual cells of the mesoblastic order results 
in the features now recognized and referred 
to under the title here given. It seems most 
plausible to regard this faulty anatomy as a 
temporary departure from the normal devel- 
opment of the structures in the shoulder re 
gion, after which temporary derangement a 
restoration of the normal growth of the cells 
is re-established. The embryonic enfolding 
then progresses to a normal conclusion, no 
additional defects taking place. By some ob- 
servers it is believed that, owing to some me- 
chanical factor, such as posture of the 
mother, the developing fetus is moved out of 
normal position, resulting in one or both 
arms being placed behind instead of in front 
of the body, as is normal. 

The condition is not usually recognized at 
birth or in infancy (particularly the bilateral 
form), but when the child’s wearing apparel 
is changed from baby clothes to dresses and 
suits, the parents notice that the neck seems 
shorter than it should be or that one shoul 
der is higher than its opposite. In practically 
all cases, there are no symptoms of any kind 
which would suggest that anything was 
wrong in the shoulder. In the first case that 
was referred to the writer for x-ray study 
on account of inequality of shoulders, the 
little girl’s mother was considerably worried 
about the future date, when as a young 
lady, she would appear in evening gowns 
and low-necked 
it would be 


dresses, at which time 
revealed that she had shoul 
ders of unequal height. This explains the 
descriptive terms of “Schoenheitsfehler” 
which may be translated into “beauty fault.” 
In the case of one of the boys, the parents 
ROENTGEN RAy Society, Washington, D.¢ 
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had not observed any particular difference 
in the two shoulders, but the boy came home 
crying one day because his playmates had 
said that he was “lop-sided.”” Another 


Case 
was diagnosed as a “wry-neck” because the 
head was held a little to one side. In cases of 


bilateral involvement, the condition may not 
be noticed until the child reaches an age of 
from seven to twelve years. 

Attention is directed to the 


shoulder because it is observed that in play, 


sometimes 


the child does not use one arm as much as the 
other, although both seem to be of the same 
size. Sometimes the arm on the affected side 
is found to be shorter than the opposite one, 
but this is relative rather than actual. Only 
occasionally the child will complain of a little 
pain or numbness which seems to extend 
down the arm, but this is quite the exception 
to the rule. In one case, the patient was not 
able to make as much use of the affected arm 
as the opposite one, as it tired easily, but no 
pain was experienced 


ROENTGENOLOGICAL ASPECTS 


These cases are best studied by means of 
stereoscopic projections, which include the 
entire shoulder girdle, entire cervical verte- 
brae and upper half of the thorax. Some ot 
these cases are missed by taking one shoul- 
der only, there being no direct compar 
ative shadows. Owing to the possible bony 
alteration which often accompanies this de- 
formity, the patient should be placed in the 
supine position in order to obtain the great- 
est detail of the vertebral column, posterior 
ribs and scapulae. 

Cases of 
shoulder 
types: 


elevation of the 


divided 


congenital 


mav be into two main 


(a) simple, non-osseous alteration 
and (b) complicated, osseous mal-develop 
ment. Each of these may be subdivided into 
(A) unilateral and (8) bilateral. 

The simple type consists merely of an ele- 
vation in position of the scapula and related 
bones of the shoulder, there being no mis- 
shapen bones of spine, ribs, etc. In the simple 
type cases, not the slightest evidence of any 
bone alteration can be detected, there being 
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merely a unilateral or bilateral high stand- 
ing scapula. Obviously the latter type may be 
unrecognized, particularly if the elevation be 
slight. 

The complicated type consists of elevation 
of the bones of the shoulder plus alteration 
of bone structures of the upper spine, ribs 
and shoulder. In the osseous, complicated 
tvpe the bones most often involved are the 
lower cervical vertebrae (usually below the 
third), the upper four to six dorsal verte- 
brae, the ribs corresponding to these verte- 
brae and the scapula. Intrinsic changes of 
clavicle and humerus are seldom found. 

In the cases of bone malformation there 
is a noticeable inconstancy of the individual 
bone alteration, no two cases presenting ex- 
actly the same anatomical changes. For ex- 
ample, in instances, there 


some may be 


found a fusion of two or more vertebral 
bodies; in other cases, there may be a spina 
bifida occulta; in still other cases, there may 
be an extensive osseo-anastomosis of the ribs 
on one or both sides. Each case seems to pre- 
sent an entirely new bone change. In one 
case, bilateral, though symmetrical, cervical 
ribs were present; in another case the first 
rib on one side was absent. Any one case 
may have a combination of several or per- 
haps all these features. 

In all the cases there is a more or less 
marked elevation of the scapula on one or 
both sides. One may find that that portion 
of the scapular blade which lies above the 
hase of the spinous process, is greatly in ex- 
cess of the normal proportion, with a cor- 
responding shortening of the inferior part 
of the blade. This results in a seeming, 
though not actual, sinking of the glenoid 
portion. Thus, the superior border of the 
scapula lies very much higher in the base of 
the neck than is normal. Frequently, the gen- 
eral configuration of the scapula gives the 
observer the impression of its being un- 
usually small, particularly if the case be a 
unilateral deformity, the opposite normal 
serving by comparison to bring out the 
faulty outline of the affected bone. A 
marked scaphoid vertebral border of the 
scapula is sometimes observed, this edge be- 


| 


650 


Fic. 1. Dr. Sill’s case 

ing almost crescentic in figure, with the in- 
ferior angle assuming a hook shape. In one 
of the cases this border appeared to be actu- 
ally causing a pressure erosion of the poster 
lor aspect of the underlying ribs and these 
ribs were narrowed almost to a point where 
it seemed that the slightest pressure on the 
thoracic cage would surely result in a frac- 
ture, but the child did not complain of the 
slightest degree of pain or discomfort. 

In the cases observed, the roentgen-ray 
shadows reveal the usual degree of densities 
of normal and the architecture of 
cancellous and cortical bone tissues are un- 


bones, 


changed except at points of bone fusion and 
anastomosis. The varieties of rib osteo-an 
astomosis are many; in one case, four ribs 
were joined on superior and inferior borders 
in a synostosis for a distance along the bones 
of from 3 to 5 cm.; the fusion began about 
3 cm. from the vertebral articulations. One 
case exhibits a sharp angulation of the upper- 
most dorsal spine due to a fusion and seem- 


ing collapse of the vertebral bodies. The 


interarticular facets may be entirely fused, 
thus obliterating these joints. Similar syn- 
arthrosis may also be found at the costo- 
vertebral joint. Sometimes, several of the 
laminar processes fail to unite, resulting in 
a spina bifida occulta; | have not observed a 
true spina bifida in any of these cases of con- 
genital shoulder elevation. Most often it is 
found that the blade of the scapula, even it 
unaltered in configuration, is set more to- 


The Roentgenological Aspects of Sprengel’s Deformity 


Fic. 2. Dr. Mueller’s 


ward the anteroposterior position instead 
lving transverse to the patient’s body. Th 
gives a marked prominence to the vertebra! 
border of this bone ( lig. 4) presenting tl 
so-called “winged scapula.” 

In almost all of the cases observed heret 
there was found a limitation of abduction « 
the affected and an 
ordinary ability to reach the arm posterior! 


(Fig. 4) 


arm or aris, extré 


was a_ striking feature. In 


corn 
- = 
Fic. 3. Ds CaS | 


The Roentgenol 
majority of these cases normal births took 
place and in those in which instrumentation 


was resorted to, there were no currences 


that would permit us to associate the deform 
ity with the foreceps deliver, 

(Referred by Dr. Frederick Muel- 
ler). Girl, aged seven, white, American, 


normal delivery, well nourished and well de- 


he head 


veloped physically and mentally. 
seems to set close on the body with unusu 
ally short neck. No complaint. 

\-Ray Shadow Anal 


lies much higher than normal and is 


‘ists. The scapula 


Con 


siderably altered in outline, the superior por 


tion being much in excess of the opposite 


bone, while the inferior portion is corres 


pondingly shortened. The vertebral border 1s 


concentric in shape and appears to be eroding 


the ribs. The upper ribs (poster ) are 
altered in size and outline, there being an 
anastomosis between the second and third 


left ribs; the anterior portions of the ribs ap 


pear to be normal. The right scapula 1s also 
higher than normal but it is not misshapen 
From the fourth cervical to the fifth dorsal 
spine there is mal-development verte 
bral bodies with slight deviatior ormal 
spinal alignment 

Diagnosis. Case of congenital der el 
evation (Sprengel’s deformity simple on 


left, complicated on right 


Case Il (Referred by Dr. Frederick 


Mueller). Boy aged five, white, Polish, nor- 
mal delivery, patient fairly well nourished, 
physical development good but left shoulder 
is higher than right 

X-Ray Shadow Analysis. A hig! 


of the left scapula and shoulder 


position 
No bone 
alteration of spine, ribs, scapula, et 

Diagnosis. Simple unilateral congenital el 
evation (Sprengel’s deformity ) 


Case III (Cook County Hospital, 
pedic Service, Dr 


(rtho- 


Henry Bascom Thomas) 


Boy, aged seven, white, Italian, normal birth, 
evidence of healed rickets, but is in good 
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condition at this time 


Has high right 
shoulder. Difference was noticed soon after 
birth but no attention paid to it at that tine. 

X-Ray Shadow Analysis. A high standing 
scapula on right, normal position on left; 
malformation of upper right ribs posteriorly. 
The laminar 
dorsal 


process Ol] second to 


failed to 


fourth 
unite, though no spinous 
processes formed resulting in spina bifida oc- 
culta, there being no soft tissue tumor over 
same. Rudimentary cervical rib on left. (This 
latter variation is the only change found to 
involve the left side. ) 
Diagnosis. Unilateral, complicated, con- 
genital elevation of right shoulder; unilat- 


eral congenital cervical rib of left side. 


CasE IV (Cook ( 
dren’s Service; D1 


ounty Hospital, Chil- 
lulius H. Hess). Girl, 
aged one vear and six months, white, Amer- 


ican, forceps delivery: sick child: no shoul- 
der deformity noted; sent to ray depart- 
ment for examination of thorax, question of 


pneumonia 

X-Ray Shadow Analysis. The upper third 
of right lung field is occupied by a diffuse 
onsolidation of 


pneumonia. Additional findings 


heavy shadow, probably 
Both scapu- 
lae lie much higher than normal. Slight al- 
teration of the upper ribs, posteriorly. 
Diagnosis. Bilateral, complicated Spreng- 
el’s deformity; lobar 


pneumonia of upper 


right lung. 


Case V (Referred by Dr. Grant W. Sill). 
Girl, aged eight, white, of well-to-do parents, 
family history negative for similar defects. 


Patient is of robust figure, well developed 
The neck is shorter than 
is normally proportionate. Patient makes no 
complaint of any kind. Her parents wish to 
know why her neck is so short. No history 
of injury or disease of spine (lig.1). 

X-Ray Shadoz 


vation of the shoulders, 


and well nourished 


Analysis. A bilateral ele- 


faulty development 
of the lower cervical and upper dorsal spine, 
spina bifida occulta and rib osteo-anastomo- 
sis, no changes in the shoulder joints proper, 


both scapulae lie higher in relation to the 


ribs than normal, literally filling the base o1 
the neck 

Diagnosis. Congenital bilateral elevation 
of shoulders, complicated type 


Case VI (Referred bv Dr. Frederick 
Mueller). A be 


ish, normal physique, weight 118 lhs. No 


, aged eighteen, white, Jew 


history of diseases or injury of the spine or 
shoulder. Has had children’s diseases, “flu” 


and pleurisy. Says the right shoulder was al 
wavs higher than the left as long as he can 


Moore's case 
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remember. Right arm tires easily. Sometimes 
drives his employer's automobile on long 
trips and finds that he has to do most of t 
teering with the left hand, as the grip of t 
right gets weak and numb. The right arm 1s 
carried higher than the left, which makes 11 


1 
1 
1) 


appear shorter but there 1s no actual differ 


ence in the length of the arm ig.2) 


Y-Ray Shadow Analysis. The right scay 
ula lies higher than the left. The bones of tl 


left shoulder are normal: osteo-anastomos! 
of the second, third, and fourth ribs o1 


| 
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\ Modification of Techniqu 


right side; second degree 


found on the left side. The first 


cervi al 


right side is deformed. The scapula, 


and humerus are all unchanged ; 
occupy a higher position than nort 
sternoclavicular articulations appeat 

Diagnosis. Unilateral congenital 


of the shoulder, complicated type. 


Case VII (RKeterred by Dr. Bevert 


re). 


\ boy, aged seventeen, had 


the, 


rib is 
mn the 
lavicl 
merely 

The 


yrmal, 


ele ation 


entgenographing Upper Molars 659 
childhood but does not remember what it 


was called; the left shoulder is higher than 
the right; limitation of abduction of the left 
arm, can place palm of left hand flat on 
right scapula: posterio1 
and 4). 

X-Ray Shadow Analysis. A high position 
of the scapulae and shoulder but no bone 
changes whatsoever 


shoulder (Figs. 3 


Diagnosis. Simple unilateral Sprengel’s 


deformity. 


A MODIFICATION OF TECHNIQUE FOR ROENTGEN- 
OGRAPHING UPPER MOLARS* 


US] 


« tion of 


factors enter into the 
a dental 
technique, including exposure and 
ment, and correct angle. While the 


two 


roentgenogral 


he subject to the personal views and 


ences of the individual r entgenol 
may vary within considerable limits 
in any manner impairing the diagn 

of the r rentgenogranl, the latter, tl 
angle of incident of the roentgen ra 
lation to the film and the tooth, mi 

in the least 


without seriously « 


1 


from the value of the roentgenograt 


The well-known law which gove 
may be concisely stated: The angle 


dent of the normal ray shall strike 


angle the plane which exactly bis 


angle formed between tooth and fil 
to which there is no exception 


In considering this rule, we readil 


the reason which renders the mak 


roentgenogram of the upper mola 
ceedingly difficult at times; nan 
shadow of the zvgomatie arch and 
y sinus 1s 

jected over the molar roots, a situati 


margin of the manillary 


occurs with annoying perversity 


those Cases where al clear mag 
roots is very important 
lustrate this 


Various measures ha 


l‘igures 


Vvercome this lithe ult 


classihed under one 


mo 
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MASTER, D.D.S. 
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producing of distortion, in such a manner as 
to throw the suspected area clear from these 
shadows. This, to be sure, will often furnish 
a roentgenogram of sufficient value, but un- 
nately the relation of the various structures 
of the tooth appears at times distorted to a 


confusing extent. Rather than do this, a 


roentgenogram is very frequently taken in 
normal position and just as_ frequently 
some important diagnostic features are 


erl 


Fig. 3 Fig. 4 


In trying to find an which will ob- 
viate this difficulty, | have come to the con- 
clusion that it will have to be attempted, not 


by modifying the angl incident of the 


~ 


] 
etnod 


of 


220 


ntal A \ 


Fig. 1 Fig. 2 
| 
=~) 
\ 
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roentgen rays, but by modifying the angle of 
the film to the tooth. Figures 3 and 4 illus- 
trate the result of this procedure probably 
more easily than a lengthy explanation 
would. To sum up briefly: By placing the 
film into position approximately parallel to 
the long axis of the tooth to be examined, it 
will be possible to direct the roentgen rays 
below the zygomatic arch and antrum (max- 
illary sinus), entirely eliminating their over- 
lapping shadows. 

In practice this is done by attaching a me- 


X-Ray 


Rep rt 


dium-sized absorbent cotton roll to the lower 
edge of the film, and the patient is instructed 
to place his finger near the upper edge of the 
film, pressing it firmly against the palate 
This will result in bringing the upper portion 
in close apposition to the apex of the roots, 
while the lower portion is removed from Y/ 
to 1 cm. from the crown of the tooth. The 
apices of the roots are clear and free from 
superimposed shadows and yet in perfect 
proportion to the tooth itself and to the sur- 
rounding process. 


X-RAY REPORT 
By J. S. YOUNG, M.D. 


EAST S1 


RS. M. T. H., female, came to the hos- 
pital for treatment. 
Clinical Diagnosis. Chronic headache and 
swelling of antrum. 
X-Ray Report. Slight veiling of the left 
antrum. Marked calcified area in the median 
line just above and posterior to the frontal 


LOUIS, ILLINOIS 


sinus. A dense round shadow lying in the 
median line possibly more in the right 
frontal sinus. Apparently increased ossifica- 
tion at this point. Deflected septum. Com 
plete blocking of the ethmoids on the left 
side. | 
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RADIUM COMBINED WITH X-RAY TREATMENT IN 
CARCINOMA OF THE BREAST 


B 


A! the request of your president | am 
presenting a subject similar to the one 
Dr. Douglas 
Quick has recently made an excellent review 
of the literature under a similar title and 
presents some very convincing evidence of 
the value of this treatment.” Boggs presented 
a paper on this subject before the midwin- 
ter meeting of the American Roentgen Kay 
Society, and you are all familiar with his 
excellent work. 


presented by me a year ago.’ 


The treatment of carcinoma of the breast 
by radiation, whether by means of the roent- 
gen rays or radium, is in principle the same 
as the treatment of malignant disease any- 
where in the body. The success of the treat- 
ment is dependent upon (1) a clear recog- 
nition of the extent and nature of the dis- 
ease, and (2) upon the most thorough and 
skillful application of the radiation to every 
portion of this malignant disease, for suf- 
ficient time and with sufficient intensity to 
destroy every malignant cell. The presenta- 
tion of this substance under the above title 
is not intended to be an argument against 
any other method of treatment of malignant 
disease, nor is it intended that radiation shall 
replace surgery or any method that will suc- 
cessfully combat this dreaded disease. Much 
has been accomplished by surgery. Surely) 
more has been accomplished by surgery than 
by any other means of treatment. More has 
been accomplished by surgery probably be 
cause that method of treatment has been 
more thoroughly developed, and has been in 
the hands of some of the most brilliant men 
in the world, and the greatest efforts of the 
greatest minds have been brought into activ- 
ity for the development of that phase of 
treatment. 

It is because of the failures that have so 
frequently occurred in the hands of the most 
skillful and, at times 
most favorable circumstances, that the world 
is still hoping for something better. While 
radiation mav not prove itself to be better, 
Meeting 


surgeons, 


Read at the Sixth Annual 
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it should be our aim to develop the methods 
of application of radium to the same degree, 
with the same earnestness, the same enthusi- 
asm and with the same hopefulness that have 
prompted our great surgeons. Toward this 
end, therefore, we as roentgenologists must 
not content ourselves with being simply tech- 
nicians, but we must be students of pathol- 
ogy and of the causation as well as the na- 
ture of progression of malignant disease. 
We can then keep ever clearly in mind the 
likelihood of extension by metastasis, the 
direction that these metastases are likely to 
take, so that with our radiation we can com- 
pletely surround the disease, for we can no 
more hope for success by treating a portion 
of the malignant disease than can the sur- 
geon hope for success by cutting out a por- 
tion of it. If the disease has become uni- 
versal, that is, if the disease has spread to 
various distant parts of the body, we cannot 
hope for complete and permanent success, 
though even in siich advanced conditions we 
may hope for an arrest of the disease at 
times. 

Both the roentgen rays and radium have 
in sO many instances caused the complete dis- 
appearance of malignant disease in super- 
ficial places where it could be watched con- 
tinually that most of the profession are to- 
day convinced more or less of their therapeu- 
tic value. Careful histological studies have 
been made of the tissues treated by these ra- 
diations so that we know today the micro- 
scopical changes that take place in the in- 
dividual cells under their influence. The best 
review of this phase of the subject is that 
which has been made by Colwell and Russ.‘ 
One of the advantages of radiation over 
surgery is that it can be used more exten- 
sively and can be used especially to surround 
the growth. Radiation treatment, being for 
the most part painless, is more likely to ap- 
peal to the sufferer than is surgery. It is to 
be hoped that the elimination of fear of an 
operation will induce women as well as men 
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who suffer from this disease of the breast, 
to apply for treatment early and not do as 
is so common at present, when women con- 
ceal from their friends, and so far as pos- 
sible from themselves, the knowledge of a 
tumor in the breast, until it causes severe 
suffering and until it has become almost 
hopeless so far as recovery is concerned. The 
very fact of this greater appeal places upon 
us a correspondingly great responsibility, 
first in making a careful diagnosis, in study- 
ing each case most thoroughly, and in obtain- 
ing consultation with surgeons, and assis- 
tance whenever possible; and second, the 
responsibility of using the greatest amount 
of skill in the most thorough manner at the 
earliest moment possible. It will surely 
appeal to anyone that more should be accom- 
plished in the treatment of an early case 
than in one far advanced. In spite of this 
common sense view, all of us experience the 
most paradoxical position which is so often 
taken by surgeons who assume that the +-ray 
and radium are of no value and should not 
be used in an early case of malignant disease, 
while these same surgeons will hope for the 
most miraculous results after the disease has 
invaded the chest, the lungs and often the 
entire body, or has recurred after an opera- 
tion and has been more or less dissipated 
through the system. I have frequently seen 
patients who have had their fears of recur- 
rence appeased with the statement that they 
are suffering from rheumatism, and that the 
pains associated with recurrent disease are 
“healing pains,” or if they happen to have 
had some .r-ray treatment, the pains and 
even the recurrent infiltration of the tissues 
are explained by the statement that the 
x-rays produce such changes 

We are not in a position ‘tod. ry to claim 
that radiation should replace surgery, prob- 
ably because our technique and equipment 
are passing through a stage of rapid devel- 
opment, and the duration of our experiences 
is not sufficiently long to make a fair com- 
parison with the results obtained by surgery. 
Still I believe that we can justly place the 
truth as nearly as possible before the pa- 
tient, and allow the patient to choose the 
treatment most desired. In the hands of the 
best surgeons we have a right to expect a 
greater percentage of cures than in the hands 
of those less skillful and less experienced. 
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Likewise in the hands of the most expert and 
best equipped roentgenologist we have a 
right to expect more satisfactory results than 
in the hands of those less skillful and poorly 
prayed and therefore in choosing a 
method of treatment the patient or the at 

tending saci should not only consider 
the method of treatment, but the human be 

ing who is applying that method. Some of 
the results obtained during the last few years 
from radiation give us great hope. 
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In general, and based upon the experience 
of the general surgeon and roentgenologist, 
we are probably justified today in recom 
mending, as I have been doing for about six 
years, an ante -operative > course of x-ray 
treatment covering the breast, the axilla and 
the supraclavicular region, carrying as much 
radiation into the tissues as possible within a 
period of one to two weeks. This treatment 
is given with the object of making micro- 
scopical changes in the tissue, and of so de- 
vitalizing the malignant cells that they can 
not easily reproduce themselves, either lo- 
cally in the wound or when tr: ansplanted by 
the lymph or blood channels to other loca 
tions in the body during the operation. This 
preliminary radiation should then be fol- 
lowed within a few days by a radical and 
complete operation which should be done 
just as thoroughly as if no preliminary radi 
ation had been given. After the operation, 
and within a period of three to four weeks 
from the time of the preliminary x-ray treat 
ment, a subsequent period of radiation 
should be given, during which time the tis- 
sues should be thoroughly saturated to the 
limit of the skin tolerance. If this proced- 
ure is followed thoroughly and skillfully the 
whole process should be complete within two 
months in an early or average case. If, how 
ever, the disease is extensive and metastasis 
has taken place to the supraclavicular region 
or mediastinum, more thorough radiation 
will have to be given, extending over 
longer period of time, and the outlook is 
correspondingly less satisfactory. 

Technique. The technique for this ante- 
operative and post-operative treatment wil 
have to be varied somewhat in the individ 
ual case, but in a general way it will be de 
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scribed as follows. \t least three areas are t 
be treated, one, comprising the mammary re 
gion which extends from the median line uy 


laterally 
the supra 


ward to the level of the axilla and 
to the mid-axillary line; 
clavicular region which extends fro 
zontal line drawn through the lowe: 
of the anterior fold of the axilla vard to 
the median line, and bounded posteriorly 
by a line drawn through the upper border o1 
the spine of the scapula; a third, comprising 
the scapular posterior region, 
which includes the area below the line of the 


a hort 
borde 


scapula and posterior to the line drawn 
through the middle of the axilla 
The apparatus used by the Individual 


roentgenologist will to a certain extent vary 
the remainder of the technique, but in a gen- 
eral way | radiation through each of 
these areas coming from a Coolidge tube ex- 
cited by a transformer, through 6 mm. of 
aluminum, with a 9 inch parallel 
spark gap and 5 ma. of current with a focal 
skin distance of 40 cm. lt 1. dis- 
tance is used we treat for a period of twenty 
minutes. If 40 cm. are used thirty-five min- 
utes and of these 
areas is covered in this manner twice within 
a period of two weeks. If it were not for the 
radiation sickness which troubles us much, | 
believe that it would be better to use the 40 
cm. distance and the longer period of expos- 
the 


use 


glass or 


20 or 30 Cn 


exposure is given, each 


ure, but it seems that the longer per- 
iod exposure the greater the amount of 
radiation sickness, and for that reason we 
frequently use 30 cm. distance and a period 
of twenty minutes exposure. Each of these 
applications is distinctly less than an ery 
thema dose, but the two applications given 
within a period of two weeks ount to 


und if this 
radiation were given at a 
would 


more than a single erythema dose, : 
same amount of 
single application over each area, 11 


produce a marked erythema, yet divided in 
this manner we do not get more th an er 
thema. This has been one of the greatest 
lessons learned by us during the past year 
For the postoperative treatment these areas 
are gone over in a similar manner 

PRIMARY CARCINOMA OF THE BREAS1 

rREATED BY RADIATION ALONI 
Practically all the cases of primary carci- 
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Fic. 1. Case 1. Carcinoma oi east 


in male, five 


vears’ duration, wit about 5 cm. 


in di 


mass 


ameter, locate d above the 


of the 
consisted 


noma 
alone 


breast treated radiation 
of those for one 
reason or another were considered inoper- 
able and in these most satisfactory results 
have been obtained. The disease has either 
been made to disap pes ir sc so far as 
inspection or palps ition can determine OF, in 
those cases in which the disease involved a 
large mass of malignant tissue of the breast 


by 
which 


area, it was reduced to a fibrous solid mass, 
movable, which could then be removed lo- 
cally by surgery. Axillary and even supra- 


clavicular lymph nodes have been made to 

disappear. 
Technique. 

primary 


The technique consists 


of 
radiation by means of the roentgen 
similar mi 


rays in a inner to that descrbed 


above for ante-operatve treatment. At the 
end of two weeks radium needles are inser- 
ted throughout the palpable malignant dis- 


this purpose I use needles con- 
taining 10 mgm. of radium in each (length 


Case. 


thickness of wall 0.4 mm.). Under nitrous 


oxide gas anesthesia these needles are intro- 
duced throughout the malignant disease 114 
cm. apart if the are to remain in place only 
eight hours, and 2 cm. apart if they are to re- 
main in place sixteen The needles 
must be introduced under aseptic conditions, 
and into every part of the malignant disease, 
either at a single application or in more than 
one application within a period a week 
providing the disease is very extensive, and 
so that no part of the malignant tissue can 
develop a to the rays 


TS 


recover or resistance 
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Fic. 2. 


Fic. 2. Case 1. Lateral view to show the projecting epithelioma. The remainder of the breast was in 
durated. The projecting tumor mass was destroyed by electro-coagulation and radium needles inserted 
throughout the breast and into the left axilla. 
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FIG. 3. 


Fic. 3. Case 1. Showing end-result six months later. No palpable evidence of malignant disease. Fibrous tis 
sue surrounding the points of insertion of the needle 


while some other part is being treated. A 
few illustrative cases may be mentioned. 
Case |. Mr. H. H. P., aged sixty-five, was 
referred for consultation by Dr. Melvin 
Henry, October 6, 1920. He had had a tu- 
mor growing in his left breast for five years, 
and at this time he had a projecting mass of 
malignant tissue in the region of the left 
nipple approximately 5 cm. in diameter and 
elevated approximately 3 cm., with indura- 
tion involving approximately two-thirds of 
his breast. There were no palpable axillary 
lymph nodes. One of two methods of treat- 
ment was recommended, either ante-opera- 
tive x-ray treatment followed by a complete 
operation and then postoperative +-ray 
treatment; or preliminary treatment with 
the roentgen rays and then local destruction 
of the projecting tumor mass by means of 
electro coagulation and the introduction of 
radium needles throughout the indurated 
malignant tissue of the breast and into the 
anterior axillary fold. After conference with 
the family physician the patient refused sur- 
gical excision and the second form of treat- 
ment was carried out with complete disap- 
pearance of all evidence of disease. The pa- 
tient has had no treatment since December 
gth, 1920, but returns once a month for ob- 
servation. The duration is too short to draw 
any conclusions, but since we have extended 
our radiation more widely than a surgeon 
could possibly have removed the tissue, and 
since we have eliminated by this means all 
palpable disease, I believe that we have a 


right to assume that any other smaller and 
less palpable disease has also been elimin- 
ated, but the case is presented primarily as 
an illustration of my opinion of the latest 
and best method of treatment rather than as 
convincing proof of ultimate results.* 

Case II. Mrs. H. S., aged sixty-seven, re- 
ferred by Dr.N. G. Allebach, November 10, 
1920. She had had a tumor of the left 
breast six years, but never spoke of it until 
three days before she was sent to my office. 
She had suffered from pains for about a 
year. The patient had a tumor involving the 
entire left breast with an area of ulceration 
approximately 8 cm. in diameter with a mass 
of metastatic glands in the axilla the size of 
a hen’s egg, and with large palpable lymph 
nodes in the supraclavicular region, and by 
x-ray examination distinct mediastinal dis- 
ease. In this case we had to treat not only the 
affected side but the opposite side of the 
chest in order to reach the mediastinal tissue 
and to prevent any extension to the opposite 
breast. It required twenty-six days to get 
this preliminary treatment by the roentgen 
rays. Thea on December 7th we introduced 
200 mgm. of radium in the tumor for fifteen 
hours. On December 8th we introduced 100 
mgm. into the outer portion of the tumor 
mass for eight hours, and 100 mgm. into 
the central and remainder of the tumor for 
a period of four hours. From December 
2nd to February Ist we covered the entire 
area again by x-rays. On January 17th we 
* He is still well (November 7, 1921). 
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Fic. 4. FIG. 5. Fic. 6. 
Fic. 4. Case 2. Advanced inoperable carcinoma of the left breast, duration six years. Extensive lymphatic 
involvement in the axilla and supraclavicular regions. 
Fic. 5. Case 2. Lateral view showing projecting tumor mass and a crayon outline showing the extent of 


axillary 

Fic. 6. Case 2. Showing disappearance of 

result of radium and +-ray treatment. | 
and will probably be removed late: 


introduced 150 mgm. of radium throughout 
the tumor of the breast for eight hours 
January 17, mgm. for fifteen hours 
through other parts of the tumor of the 
breast and into the axilla. Between February 
15th and March 2nd we gave the third 
course of «-ray treatment. On March 23rd 
we introduced 70 mgm. of radium into parts 
of the tumor mass which still gave evidence 
of malignant disease, and 80 mgm. of ra- 
dium into the lymph nodes in the axilla. On 
April 20, 1921, we introduced 100 mgm. of 
radium for six and a half hours into the 
only evidence of malignant disease which 
was in the axilla, a lymph node that did not 
seem to be completely reduced to fibrous tis- 
sue, and on April 27th a general area cover- 
ing the entire left supraclavicular and mam- 
mary region was treated by the roentgen 
rays. She now seems to be free from any 
evidence of malignant disease, but the area 
in the breast that was formerly occupied by 
tumor tissue is now apparently a mass of 
fibrous tissue which is movable, and which 
we will probably have removed surgically 
at a later date. This illustrates the method 
that I believe should be employed to render 
an inoperable case operable.* 

Case III. Mrs. L. M. E. T., aged seventy- 
me, was referred to me by Dr. Wm. Erd- 
man, February 1, 1921. Two years pre- 
viously she discovered a tumor in her right 
breast. This had increased and had become 
more painful. At the time that she came for 
examination she had a tumor mass in the up- 


200 


*The fibrous and necrotic area was removed by the 
thermocantery by Dr. Laplace, October, 1921. Pa- 
tient is in good condition and there is no evidence 
of malignant disease (November 10, 1921) 


glandular involvement. 


all evidence of malignant disease six months afterwards as a 
ibrous mass 


occupying region of former tumor is 


movable 


per inner quadrant of the right breast 8 cm. 
in diameter and approximately 5 cm. in 
thickness. It was undoubtedly malignant. 
There was no axillary involvement, but in 
this region the likelihood of metastasis 
would be towards the mediastinum. The pa- 
tient had not told anyone of the tumor and 
feared an operation. Considering the like- 
lihood of extension and the duration of the 
disease we felt that her chances for recovery 
were probably greater from radiation than 
from surgical excision and therefore we ap- 
plied the roentgen rays very thoroughly over 
the mammary region and from every direc- 
tion through the chest toward the media- 
stinum. On March toth we introduced 200 
mgm. of radium into this tumor tissue for a 
period of six and a half hours. On May 4th 
the disease had practically disappeared, but 
there were a few doubtful areas that we 
felt might still be malignant. Therefore we 
introduced 100 mgm. of radium with needles 
into these suspected areas for a period of 
six and a half hours. At the present time, 
so far as we can tell, she is free from dis- 
ease. This is not reported as a cure, but il- 
lustrates the type of case in which we are, 
[ believe, justified in using radium treat- 
ment and in which I believe we may hope 
for success. Frankly I believe that she will 
recover and remain well, and in this type of 
case I believe that her chances are better with 
radiation than they would be with opera- 
tion.* 
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Recurrent and palpable metastatic disease 


*She has no palpable malignant disease (November 
9, 1921) 
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Fic. 7. upper inner quadrant 
with some mediastinal 
woman of years of ag 
tirely disappeared under 
ment. Duration of the disease, 
photograph not yet made. 


evidence of disease in a 
e, which has en- 
and radium treat- 
two years. Finished 


seventy-one 


v-ray 


must be treated according to the principles 
which are involved in the preceding descrip- 
tion. In general, recurrent and metastatic 
(lisease is the least satisfactory to be treated 
by any method, because it is utterly impos- 
sible to decide definitely the extent of the 
disease, but in many instances most remark- 
able results can be obtained. In a general 
way, the roentgen rays should be applied ac- 
cording to the methods described in the pre- 
vious two groups, making every effort to ex- 
tend the radiation beyond the area of the dis- 
ease. It should be our aim to give as much 
radiation as possible in the shortest period 
of time possible until the disease is entirely 
gone. .\fter the general treatment has been 
given, the localized and definitely palpable 
and visible disease should be treated either 
more intensely with the roentgen rays or 
preferably when possible,by the introduction 
of radium needles directly into the diseased 
tissue according to the principles above de- 
scribed, or when it is impractical to intro- 
duce these radium needles, surface applica- 
tions of radium should be used with filtra- 
tion equivalent to at least a millimeter of 
brass and with sufficient distance and time to 
get an effective distribution of the radiation 
over the entire lesion involved. When ra- 
dium is not at hand, more intensive .v-ray 
treatment should be used, sufficient to des- 


troy the local disease. To illustrate this 
group: 
Case lV. Mrs. J. D. C., aged forty-three, 


was referred to me by Dr. Francis Sprague, 
on March 13, 1920. Her right breast had 
been removed, August 10, 1910. Later 2 
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small ulcer was removed from the scar and 
the rib was scraped by the same surgeon 
The ulcer in the sear had not healed. Or 


March 13, 1920, she had a nodule in thx 
right axilla, 2 cm. in diameter and 1 em. i 


thickness, firmly attached to the rib with a 
ulcerated area in the lower part of the scat 
approximately 5 cm. in diameter with indur 
ated edges and undoubtedly malignant. Th: 
opposite breast was distinctly malignant 
with a tumor mass the size of half a hen’s 
egg and lymph nodes from 1 to 2 cm. i 
diameter extending along the entire anterio: 
fold of the axilla, with nodules in the left 
axilla and the left supraclavicular region. 
with distinct evidence of malignant diseas« 
within the mediastinum and with pains and 
numbness extending down the thigh. 

The patient was first treated very thor 
oughly over the entire chest anteriorly and 
posteriorly and the treatment was carried 
along the spine entirely down to and includ 
ing the pelvis. This preliminary .r-ray treat 
ment required approximately a month, and 
as a matter of fact was practically continu 
ous at intervals of a few days during a per 
iod of two months, during which time the 
entire body was covered twice. Radium was 
applied loc ally over the ulcerated area by 
surface application and over the lymph nod 
in the right axilla. In the left breast and ax 
illary region radium needles were inserted 
throughout the tumor tissue. This radiun 
treatment was all given within a period 
two months, when all palpable evidence o1 
disease had disappeared. Her chest has been 
radiated by the roentgen rays three 
since, 


tink > 


the last treatment being given in No 


Fic. 8. Case 4. Showing 
of malignant 
scribed in the 


disappearance of all evidenc: 
and healing of the ulcer de 
Tumor mass in the breast and 
lymph nodes in both axilla and supraclavicular r 
gion disappeared. Primary photograph not made 
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Fic. 9A. Case 6. Showing complete destruction of the lumbar vertebra duc 


ondary 
Fic. oB Case 6. Showing complete recal 


doing general houseworl 


vember, 1920. All palpable, visible and roent- 
genographic evidence of disease has disap- 
peared, and so far as I can tell she is free 
from disease today. 

Case V. Mrs. G. H. G., aged hfty-two, 
was referred to me on March 30, 1912, by 
Dr. John Bb. Deaver, on account of recurrent 
carcinoma following an operation for re- 
moval of the right breast four months pre- 
viously. When referred to me she had had 
an area of recurrence with indurated tissue 
at the inner side of the scar over an area 3 x 
1% inches, and each stitch hole showed 
thickened tissue. The arm was swollen. The 
whole area was painful and the lungs 
showed some fine miliary infiltration. Un- 
der thorough radiation this disease disap- 
peared completely within a period of a year 
and has never recurred. She reported from 
time to time for inspection, but it was un- 
necessary to give more treatment until Sep- 
tember 26, 1919, or seven years later, when 
she returned on account of pains in the re- 
gion of the left shoulder and upper dorsal 
regions. At this time examination of the 
chest showed nothing within the lung area 
that suggested carcinoma. There was no evi- 
dence of disease of any kind in the left hu- 
merus or the left shoulder joint, but there 
was disease involving the sixth, seventh and 
eighth dorsal vertebrae, which I believed to 
be metastastic carcinoma. She had associated 
with this some evidence of an osteoarthritis 
of the spine, and it was impossible to say 


to carcinoma of the breast 
ification and healing of the 


to mectastatic carcinoma sec- 


vertebra one vear later. Patient 


three years later, and free from diseas« 


definitely whether this was metastatic carei- 
noma or not, but I believed it to be so. Un- 
der .-ray treatment all symptoms and evi- 
dence of disease disappeared and she re- 
ceived no treatment for at least six months. 
This illustrates in an indisputable manner, 
the disappearance of recurrent disease under 
the influence of the +-rays. It also illustrates 
the fact that nretastatic disease may still de- 
velop in some other part of the body which 
may require treatment, but even when such 
disease develops as long as seven years after, 
it need not be considered hopeless. 

Case VI. Mrs. C. P., aged forty-three, 
was referred to me, March 27, 1918, by Dr. 
C.C. McCormick. Dr. John B. Deaver ampu- 
tated the right breast for carcinoma, March, 
1917. After the operation and during eight 
or nine months the patient had pains in the 
spinal region. She had been bedfast for fif- 
teen weeks before being admitted to the hos- 
pital, and came to the hospital on a stretcher. 
X-ray examination showed destructive dis- 
ease, undoubtedly metastatic carcinoma, in- 
volving the eighth dorsal vertebra with al- 
most complete destruction of the second 
lumbar vertebra. The patient was sent to the 
hospital against my advice and without my 
permission because from the history I 
judged that she would be a hopeless case, 
for it is my opinion that when carcinoma in- 
volves the bones it must be looked upon as a 
part of a general carcinomatosis, and while 
one may get local healing in the lesion act- 
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ually under treatment, the great likelihood is 
that the disease will have extended beyond 
the actual areas which are treated. This sub- 
ject has been discussed in detail in a previous 
paper.” Under the circumstances, however, 
she was treated over the entire spine anter- 
iorly and posteriorly. In fact, the entire body 
was covered by treatment, not including the 
extremities. After a month the patient was 
placed in a celluloid jacket and allowed to 
get out of bed. In six months she was doing 
her own housework, including her washing 
and ironing and has continued to do this 
ever since. She has been given eight courses 
of treatment and was treated last on Sep- 
tember 27, 1920. An x-ray examination of 
the spine and other bones of the body on 
May 19, 1921 showed no evidence of dis- 
ease anywhere in the bones. She had gall- 
bladder symptoms which brought her back 
to the office, and .-ray examination showed 
some enlargement of the liver. Whether this 
is due to metastatic carcinoma or not I can- 
not say, but the fact remains that she has 
lived at least three years longer than she 
could possibly have lived otherwise, and is 
still in fair health. It is entirely possible for 
a patient who has had carcinoma to develop 
some inflammatory condition of the liver 
just as any other patient might do, though 
after such history one naturally thinks of 
the possibility of metastatic carcinoma of 
the liver. 


CONCLUSIONS 


1. Roentgenologists should make a study 
of carcinoma of the breast and its treatment 
with the same thoroughness that the surgeon 
has employed. 

2. The best procedure for the treatment 
of primary carcinoma of the breast will 
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probably consist of ante-operative -+-ray 
treatment followed promptly by an opera- 
tion, and again promptly by postoperative 
x-ray treatment. 

3. For inoperable primary carcinoma of 
the breast a reasonable hope of success can 
be entertained as a result of radiation treat- 
ment by roentgen rays and by radium, pro- 
viding it is skillfully and thoroughly used; 
and the earlier it is applied the greater will 
be the success. 

4. Recurrent and metastatic carcinoma 
from carcinoma of the breast can frequently 
be made to disappear completely by thorough 
and skillful application of either radium or 
x-ray, but probably better by a combination 
of both, and success can be hoped for pro- 
viding the disease is localized to the area 
treated. 

5. All patients should be kept under ob- 
servation and should be requested to report 
for examination at increasing intervals for 
an indefinite time. 
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RADIUM IN THE TREATMENT OF CARCINOMA OF THE 
BREAST AS AN ADJUNCT TO SURGERY * 
By BEN R. KIRKENDALL, M.D. 


COLUMBUS, OHIO 


URING the four years preceding Janu- 

ary 1, 1921, I treated a total of 817 pa- 
tients with radium. The 109 cases of cancer 
of the breast reported in this paper are taken 
from this list. The cases in this report have 
*Read at the Sixth Annual Mecting of Tit 


been followed to April 1, 1921. All but 
twelve of these were treated since 1918. 
They naturally divide themselves into the 
following classes: 
1. Postoperative radium cases; i.e., cases 
AMERICAN Rapium Soctery, Boston, 


June 6-7, 1921. 
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in which radium was used directly after a 
radical operation. There were 43 of these 
cases. 

2. Postoperative recurrence cases; 1.¢., 
those cases which had had a radical opera- 
tion some time previously, and a recurrence 
before radium was used. There were 44 of 
these cases. 

3. Non-operative cases. Six too hopeless 
for any surgery, and 4 which refused any 
operative intervention—10 in all. 

4. Cautery only cases. The disease being 
too far advanced for any other surgery. 
There were four in number. 

5- Pre-operative and postoperative ra- 
dium cases; 8 in number. 

An analysis of these 109 cases shows: 
that 11 were unimproved; 29 improved for 
three months; 12 improved for six months; 
6 improved for nine months; 14 improved 
for one year or longer; 5 are free from 


disease for three months; 7 for six months; 
4 for nine months; 9 for one year; 4 for 
one year and a half; 2 for two years; 2 for 


two and a half years; 1 abandoned treat- 
ment; 4 are totally untraced; 6 are partially 
traced; 14 had metastases. Other than axil- 
lary ; 3 died from intercurrent disease ; 2 had 
radium used before operation; 7 died within 
three months; 17 died in six months; 7 died 
in nine months; 4 died in one year; 5 in one 
year and a half; 3 in two years; 53 patients 
are still living. 

One of the cases in the postoperative class 
was a male— a Christian Scientist, who had 
nursed an ulcerating pus-discharging sinus 
in his breast for three years before he sub- 
mitted to surgery and radium. He recovered 
his health for well over a year, abandoned 
his treatments, returned to his Christian 
Science love, had a recurrence and died in 
a year and a half after his operative pro- 
cedure. 

One of the cases in the postoperative class 
with cancer of the vulva and who had been 
well from same for two years, had an in- 
complete operation for cancer of the breast. 
This cancer had resulted from a kick of a 
cow ten years previously. She had a recur- 
rence in the breast wound before she left 
the attending surgeon’s hospital. She im- 
proved temporarily after radium therapy, 
but died from the later cancer in six month’s 
time. 


No case was too far advanced to be re- 
fused treatment. Twenty-six cases, includ- 
ing the 6 previously mentioned that could 
have no operation, were apparently hopeless, 
the other 20 being taken out of the recurrent 
cancer cases. The analysis shows, however, 
that only 11 of the entire list were unim- 
proved. 

One patient had a cancer paste used un- 
successfully on an axillary recurrence before 
her radium therapy. She now seems well 
one year after her treatment. 

Of the cases submitted to cautery, 2 were 
cauterized before radium and 2 were cau- 
terized after previous radium treatment. 

Seven of the 8 cases listed under pre- 
operative and postoperative radium therapy 
are Classified as acute fulminating carcinoma 
of the breast; i.e., a condition in which there 
is a widespread involvement of the breast, 
with a rapidly growing, recent or acute vir- 
ulent cancerous process, with axillary metas- 
tases— a fixity of these glands and often a 
supra- or subclavicular involvement— a con- 
dition which is recognized by good surgeons 
as being hopeless for surgery alone. Five pa- 
tients with this variety of cancer are living 


today ; at least 2 seem to be well over a year 
after their operations; one such case died 
with a metastasis of the liver, which she 
must have had before her surgery and ra- 
dium. Up to the time of her death, several 
months after her treatment, she had no re- 
currence in the breast area. The other pa- 
tient who died did develop a recurrence in 
the breast area, which caused her death in 
five months. The eighth case which had pre- 
operative and postoperative radium, was a 
case of long standing carcinoma, with axil- 
lary and supraclavicular metastases. She im- 
proved so much after radium alone that she 
was submitted to cautery of the breast area, 
after which she was again treated with ra- 
dium, and appears well eight months after 
her treatment, her supraclavicular and axil- 
lary involvement disappearing from radium 
treatments alone. 

One of the fulminating cases had numer- 
ous superficial skin recurrences, which re- 
quired frequent extra treatments. She is a 
fat, heavy-eating Jewess, and her indiscre- 
tion with her diet, accompanied by a radium 
skin reaction, has left her with a widely dif- 
fuse eczematous dermatitis over the whole 
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breast area. She 


is slowly recovering from 
this trouble. The fact that she has this ec- 
zematous process affecting both ears, re- 


lieves the radium from some of the blame 
for the superimposed condition. 

The results we seem to be getting in this 
hopeless fulminating variety, are the real 
excuse for this paper. It really converts one 
to the idea that many, if not all, of the sup- 
posedly good surgical risks, should be sub- 
mitted to both pre- and postoperative irradi- 
ations with radium. 

Of the 43 cases submitted to operation, 
the first 5 were in their thirties; 11 were 
in their forties; 19 were in their fifties and 
8 in their sixties. 

Of those which had pre-and postoperative 
treatment, 3 were in their forties; 3 in their 
fifties, and 2 in their sixties. 

Of those which had recurrences, cautery 
only, or no surgery, 6 were in their thirties; 
17 in their forties; 19 in their fifties; 3 in 
their sixties, and 3 in their 
youngest being thirty years of age. Contrary 
to expectations, and unlike the cases of can- 
cer of the cervix and uterus, the results ob- 
tained in the youthful patients, who had 
radical operations, have been almost as good 
as with patients in the normal cancer age. 
One patient thirty-one years of age, opera- 
ted last September, and with no recurrence 
to date, has just returned with a cancer of 
the opposite breast. She has had this breast 
removed, and is receiving her postoperative 
radium therapy now. Twenty-five patients 
of the 43 treated after radical operations, 
living. Many are apparently free from 
disease. 

Patients in the thirties, who had recur- 
rences before treatment, did not do so well, 
but the results in all the recurrent cases have 
not been as good as when radium was used 
directly after surgery. Fifteen patients in 
the recurrence class are living. 

Only the patients who had distant deep 
metastases, were submitted to +-ray therapy 
in conjunction with their radium treatment. 


are 


DOSAGE 

After trying various doses of radium, 
variously screened, on the postoperative 
cases, using as a minimum 50-75 mgm. in 


a pack and a maximum dosage of 


250 mgm., 
it was finally 


decided that the best results 


seventies—the 
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were obtained by the use of a 100 mgm. sur- 
face pack, made up of 4, 25 mgm. tubes, 
each screened with a 1m. brass cylinder. 
These tubes are placed side by side between 
double thickness of black vulcanizing rub- 
ber which is cured only on one side; cutting 
along on each of the four sides with a pair 
of scissors, makes a self-sealing pack. The 
gauze dressing on the patient is arranged to 
make a thickness of I cm., and squares the 
size of the pack are marked on top of the 
binder. The whole breast axillary and clavi- 
cular areas each receives a four hour applica- 
tion with this pack. 

Depending on the size of the patient, 22 to 
30 areas are treated, granting a day of rest 
between each twenty-four hour applic: ation. 
At the time of the operation, if there has 
been an incomplete axillary gland removal, 
or if the axillary gland involvement has been 
extensive, a black rubber drainage tube, the 
diameter of a lead pencil, with a closed end 
and fenestrated sides, is sewed in place for 
the future insertion of radium capsules. 
Fifty to 100 mgm. of radium unscreened, 01 
screened with 1 mm. brass, is fastened on 
wires and inserted full depth into this tube, 
and left in situ eight to ten hours, depending 
on the condition. If the area which the tube 
penetrates is sufficient in length to require 
moving the radium, it is a simple matter to 
pull the wires and bend them over the end 
of the tube. As the radium sets up quite a 
reaction when used in this manner, it is 
necessary to remove the rubber radium tube 
gradually to allow for drainage. If the tube 
is removed too suddenly, retained secretion 
will simulate an abscess, materially delaying 
healing. 

It is quite necessary that the patient 
be instructed to freely and forcedly use 
the arm, after such a procedure, to prevent 
scar tissue formation in the axilla, and re 
sultant limited motion and painful swelling 
of the arm. We have these patients stand 
side-wise to a wall, with the arm extended, 
and have them endeavor to reach a higher 
mark on the wall with the fingers, each day. 

The treatment used in the pre- and post 
operative consists in using the same 
surface pack in the manner descr*bed above; 
there is this difference—1™% to 2 em. of 
gauze is used between the radium and the 
and the covered 


Cases, 


patient, 


areas are twice, 
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just before the operation, and immediately 
afterwards, and the pack is moved every 
three hours instead of four hours. There is 
more or less skin reaction after such a 
double exposure, but the healing of the 
wound is not interfered with to any extent, 
ind the radium reaction of the skin general- 
ly responds to the use of ambrine or parre 


sine wax dressings, as is used for heat burns. 


In treating the recurrences, a 50 to 75 
igm., pack with the brass screen, rubber and 
little or no gauze is applied to each recur 
rence area, three, four or five hours; or ra- 
dium needles or tubes are imbedded for three 
to eight hours as the case may require. A 
Wassermann is run on all these patients, and 
an x-ray picture of the thorax in advanced 
cases is made to eliminate bone and lung 
metastases. 

\-ray pictures have disclosed metastases 
in the vertebrae or bony pelvis, in several pa 


tients suffering with pelvic and lumbar pain. 
When a case is so far advanced as to have 
such metastases, little or no benefit has been 
obtained from deep x-ray and radium ther- 
apv ; thev have all died rather promptly. 


CONCLUSIONS 


1. Radium therapy, after a radical opera- 
tion for cancer of the breast, greatly lessens 
the chances of recurrence. 

2. In local recurrences of breast cancer, 
its use often meets with success. 

3. the non-operative cases—those 
which were inoperable, and those which 
would not submit to surgery—the results ob- 
tained by radium treatment alone encourage 
one to its continued use. 

4. The pre-operative and _ postoperative 
use of radium in cancer of the breast, 1s 
highly recommended, particularly the 
virulent cases. 


DISCUSSION OF PAPERS OF DRS. KIRKENDALL AND PFAHLER 


Dr. CHARLES GOOSMAN, Cincinnat Ohio. | 


vish to know whether in using r: m Dr. 
Kirkendall gets a unifori 


yr patches. In other words, whether the results 
ire as good as with «-rays. | have always pre 
ferred #-rays to radium, except per! n the 
ixilla, and | would like to have Dr. (soosman 
explain that part of 11 

Dr. Isaac LEvin, New York C1 egard 
to the combination treatment with radium and 
surgery in carcinoma of the breast, I believe 
that the new method of inserting radium 
emanation needles into the tumor mass, two 01 
three or perhaps four weeks before the opera 
tion 1s done, offers a method whi iy in- 
crease the number of operable cases r carci 
noma of the breast. In several cases t have 
ippeared to be inoperable we have sed that 
ombined method of inserting radiu needles 
nto the mass of the tumor and in the anillary 
vlands that are fat enough awa I the 
blood-vesse!s, with the result that evera 
ases the results seem very Food ; al believe 
the ultimate res its will probably be iperior 
to surger\ alone, because microscop nalysis 
shows that the carcino Lin the pri mass 
las practically disappeared 

I have here a ecimen vhicl s the 
vross change in the | the dium 
emanat needle set eal ot 


bloody extravasation, and if you look closely 
near the center, the necrotizing area of the 
carcinoma. If you place a sufficient number of 
radium emanation needles of I mgm. or 
mem, in the tumor, it will show that the 
whole tumor mass is filled with such areas. 


1), 1 IGLEY, § Ymaha., Neb. ] think we 
should not pass over these papers without some 
reference to Paget's disease. I wish to report 
that during the last seven years I have been 
engaged in radium treatment ; in the first three 
vears I encountered 6 cases of Paget’s dis- 
ease. Another point we have been overlooking 
is the pathology involved in these cases. We do 
not study enough pathology and if we under- 
stood it a little better we would get better re- 
sults. Paget’s disease is a particularly malig- 
nant thing, probably the most malignant dis- 


ease of the breast, and we should always 
emember that these patients are subject to 
his disease. During my first three years | 


encountered six women who refused opera- 


tion. Today four of these women are still liv- 


ng, 606 per cent cures. They have had no treat- 
ment but radium on the Paget nipple. They 
were all typical cases of Paget's disease, with 


the erosion and the pune hed-out condition, but 
10 involvement of the glands. Pathologists 


have been discussing whether this condition 
begins on the outside and works in or on the 


| 
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inside and works out. Personally, I think it 
begins on the outside and works in, and my 
results in these cases have borne out this be- 
lief. We used 50 mgm. directly on the ulcer, 
screened only by % mm, of silver and % mm. 
of rubber. This is a particularly small dose. 

The technique of these breast cases in gen- 
eral is interesting. I believe they should be sub- 
mitted to operation. I still operate on Paget’s 
disease when the women will submit, and I 
believe they should be operated but that they 
should be submitted to operation first. In the 
breast we use x-rays and in the axilla radium. 
I believe Dr. Kirkendall is a little small in his 
doses. We use about four times as large a dose 
as his, following operation, and get no swelling 
in the arm. We do not remove as much muscle, 
but we believe in pre-raying. 

As to the point brought up by Dr. Levin, 
that they should be operated three weeks after 
raying,—I don’t care if they are operated three 
hours after raying. The thing we are after in 
the raying is the cells that are disengaged, 
floating perhaps in the lymph or blood stream, 
disengaged, floating cancer cells, that would 
implant themselves very easily without raying. 
They are the things that give us the recur- 
rences, and if we kill them we have delivered 
the proper dose to the cells. Immediately we 
are through with each raying, it does not make 
any difference whether the operation takes 
place in three hours or three weeks, except that 
at the end of three weeks we have some scar 
tissue, which we do not have in the early days. 


Dr. DouGtas Quick, New York City. It 
seems to me that in this group of cases we 
have very definite fields for #-rays on the one 
hand and radium on the other. X-rays lend 
themselves to distribution over a wide surface, 
while radium is confined, at present, very 
largely to local application. I think x-rays are 
our routine method and, barring that small 
group that should not be treated by any means, 
should be used in every case. In localized 
masses that are not to be operated upon we 
can use- radium to the best advantage. The type 
of the nodule determines whether surface ap- 
plication, or radium buried in some form 
should be used. In our work we use radium 
buried in all of the localized nodules possible. 
I see no reason why the radium salts in tubes 
should not have the same advantage. Then we 
can determine exactly what we wish to accom- 
plish by the treatment. I do not think we should 
first use x-rays and then stick some needles in 
and eventually operate. We have to change our 
plan occasionally, but we can usually map out 
a plan of procedure at the beginning. 

I thoroughly agree with Dr. Pfahler as to 
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pre-operative radiation, and should like to 
know whether he operates soon or late. In our 
work we have not found marked histological 
changes until upward of a month. I think it 
is important to get these changes before any 
surgical intervention. Much depends on what 
you wish to accomplish by the raying. I believe 
that our views of operable cases will be steadily 
but surely changed when we consider the sta 
tistics to date. I think the most reliable surgical 
statistics, when the axillary nodes are involved, 
give the patient one chance in twenty-five of 
being alive eight years later. There are still a 
certain number of patients who absolutely re- 
fuse operation, and others in whom operation 
is contraindicated. In these I think the radium 
emanation or the tubes buried in the tumor 
are of the greatest value. In view of our experi 
ence, | am not so sure that we should urge un 
reasonable operative intervention. There are 
other cases, again, where the very widespread 
distribution of the disease, I think, prohibits 
the use of very much emanation, especially) 
where there is much sloughing of tissue, and 
the danger of introducing infection is to be 
considcred. So I think we should use .-rays in 
every case, just as though no radium were to 
be used. When we use radium it is an agent 
added to the #-ray. 


Dr. Henry K. Pancoast, Philadelphia, Pa. 
Dr. Quigley made a statement a little while ago 
that I would like to hear discussed. He stated 
that it made no difference whether a case was 
operated within a few hours or several weeks 
after ante-operative radiation. We have to con- 
sider two points: first, the complete destruction 
of the cancer cells by the pre-radiation and the 
protection that gives the patient and, second, 
whether or not it is true that pre-operative 
radiation will set up the body defense against 
metastases by closing the lymphatics. If the 
latter point has any value we must certainly 
wait a little while before operation is per- 
formed, because the lymphatics will not be 
closed off within a few hours. If there is no 
value in closing the lymphatic channels, it 
will make no difference whether we operate 
at once or wait for a time. 


Dr. Jorn LINCOLN Bower, Philadelphia, Pa 
In reference to the remarks made by Dr. Pan- 
coast, I have had an opportunity to stud) 
some microscopic specimens where there were 
glands in the axilla, and we found that where 
the cases were operated within twenty-four 
hours practically no fibrous change at all was 
present. If these cases were permitted to go on 
and wait for a month there would be a fibrous 
change. If the needles were allowed to remain 


Radium in the 
for forty-eight hours there distinctly 
changed tissue. This was noticed in the car- 
cinoma, where the capsule had been increased 
in thickness about three times, and the gland 
had been reduced in size. The needles contained 
each 242 mgm., applied for t 
forty-eight hours. 


Was 


twenty-four to 


Dr. HENRY ScuHMi1Tz, Chicago, Ill. I think 
it depends upon how much radiation is ab- 
sorbed, whether one uses x-rays or radium. If 
the absorbed dose is sufficient to kill the cell, 
all right ; if not, it might stunt its growth, The 
question is whether we wish to have the stunt- 
ing of the cell, or whether we wish to wait for 
the development of the toxin which protects 
the patient against the further invasion of the 
carcinoma. I feel that the radiation must be 
given to the extent that it kills all the cancer 
tissue. If all the cancer tissue is killed I do not 
think there is any necessity for operation. If 
the cancer tissue has disappeared entirely, | 
consider the patient well and beliew: that I have 
obtained as good a result, or pr bably better, 
than would be possible with s’irgery and | 
would not do an unnecessary operation. If you 
feel you must operate, it seems to me this 
should be done at the time when the patient 
has obtained the full benefit of the radiation. 
This will surely not be obtained within one day 
or two or three, but in my opinion, from four 
to six weeks will elapse before the patient has 
obtained the full benefit against the further 
spread of cancer. 

After all has been said, we must realize that 
our results in radiation therapy will improve 
and be much better tnan they have been if the 
radiation is applied in the localized, or practi- 
cally localized, cases. When metatases have 
formed it is impossible for us to state @ priori 
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whether a patient is suffering from a general 
cancer disease. If from a general cancer dis- 
ease, the patient cannot be benefited but will 
be rendered worse by operation ; I believe those 
who have treated the most cases will agree with 
me on this point. 


Dr. BEN R. KIRKENDALL, Columbus, O. 
(closing discussion on his paper). Answering 
the question about the tanning, when radium 
plaques are used the tanning reaction is very 
generally distributed after such a treatment. 
The patients get blisters and a thickening of 
the skin, two or three times as much as should 
be, but this disappears in two or three months. 
In burying the radium in the cancer and giv- 
ing 100 mgm. for twenty-four hours, I have 
tried to give twelve hours unscreened. Some 
of these cases get a great deal of reaction 
and do not heal as well as others ; in some there 
was a fibrosis of the tissue, eventually thrown 
into the axilla and limited to the arm, with re- 
sulting shutting off of the swelling in the arm 
and some pain; some get along well with the 
shorter dosage and some do not. 

As to the advisability of operating immedi- 
ately after the radium therapy,—we adopted 
that plan thinking it would prove curable, or 
inhibit the cancer cells, and that we would 
catch the ones that were not killed by the little 
dose of radium. 

I agree with Dr. Quick about burying needles 
for ten or twelve hours, depending upon the 
condition. That can be done with very good 
success, and we can move them about to dif- 
ferent parts of the growth until we cover the 
whole thing. If we think the patient has a 
greneralized carcinomatosis, or metastases other 
than in the subclavicular or axillary spaces, 
those cases are not operated upon. 


| 
| 
| 
| 
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DOSAGE IN RADIUM THERAPY* 


By GIOACCHINO FAILLA, E. E. 


Physicist to the Memorial Hospital 


NEW YORK CITY 


| he THE past the problem of dosage in 
radium therapy has been treated primar- 
ily, and almost exclusively, on the basis of 
the radiation emitted by the radioactive 
source. Obviously, however, it is only the 
radiation absorbed by the irradiated tissue 
which is responsible for the observed effects. 
Radiant energy, like any other form of en- 
ergy, may be expressed in ergs, calories, 
joules, etc., there being many different units 
of energy. To specify the amount of radia- 
tion absorbed by tissue, we may use, there- 
fore, any one of these units, or define an 
entirely new one. In the present paper is 
suggested a method of dosage based on the 
radiant energy absorbed by tissue, measured 
in calories. Calculations were made which 
show the feasibility of the method and its 
advantages. 

The medical man is familiar with the Law 
of Conservation of Energy on account of its 
application to the thermodynamics of the 
human system. He knows that exhaustive 
calorimetric experiments have shown that 
the amount of energy appearing as heat and 
mechanical work is exactly the same as the 
amount produced in the chemical changes 
which food undergoes in the system. The 
physicist believes in this law because up to 
the present not one single instance has been 
found in which it does not hold. Judging 
from past experience, therefore, he is justi- 
fied in assuming that the law will continue 
to be true. His expectation is based on the 
same kind of reasoning which makes every 
one of us feel certain that the sun will rise 
tomorrow. With the discovery of radium 
and the study of its radiations came the 
question of the origin of the relatively 
enormous quantities of energy produced 
during a radioactive change. It soon became 
apparent that the energy liberated came 
from the atom itself, in which it was stored 
before the change. Experiments show that 
1 gm. of radium, in equilibrium with its 
products, produces 134 calories of energy 
per hour, that is, enough heat to melt more 
than 11%4 gm. of ice per hour. The relative 


amounts of energy associated with the dif- 
ferent types of radiation are as follows: 
alpha rays, 92 per cent; beta rays, 3.2 per 
cent ; gamma rays, 4.8 per cent. Hence most 
of the energy is carried by the alpha parti- 
cles. When radium or emanation in tubes is 
used as a source of radiation, the alpha 
particles are unable to leave the container, 
and therefore, at best, only 8 per cent of the 
energy is available for therapeutic purposes. 
If a filter is used to remove the beta and 
soft gamma radiations, then probably about 
3 per cent of the total amount of energy is 
at our disposal in the form of penetrating 
gamma radiation. 

The law of conservation of energy tells us 
that whatever effect is produced in living tis- 
sue after irradiation, must be due primarily 
to the energy absorbed by the tissue from the 
radiation traversing it during the treatment. 
Therefore let us consider briefly the process 
of absorption. Very little is definitely known 
about the action of radiation on the living 
cell. Our present knowledge of physics, how- 
ever, enables us to make a beginning. It has 
been known for a long time that radioactiv- 
itv is an atomic phenomenon. The different 
types of radiation are produced by changes 
which take place in the atom itself. Con- 
versely, when the radiations strike a sub- 
stance, their first effect is on the atoms of 
the material. Some are broken up into parti- 
cles carrying positive and negative charges 
of electricity, and the substance is then said 
to be ionized. The energy necessary to pro- 
duce the ions is supplied by the radiation, 
which consequently suffers a loss. The sub- 
stance, therefore, is said to absorb some of 
the radiant energy which traverses it. The 
presence of ions in a substance makes possi- 
ble chemical reactions which ordinarily do 
not take place spontaneously in the sub- 
stance. A part may be broken up into its con- 
stituent elements, or a regrouping of the 
atoms may take place, resulting in the for- 
mation of compounds which were not pres- 
ent before. There is abundant evidence of 
the chemical action of the radiations.”* For 


*Read at the Sixth Annual Meeting of THe AMERICAN Raptum Soorery, Boston, June 6-7, 1921. 
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instance, water is decomposed into hydrogen 
and oxygen, and at the same time hydrogen 
peroxide is also formed. The process is re- 
versible, so that hydrogen and oxygen are 
caused to combine to form water and hydro- 
gen peroxide. Hydrogen may be changed 
into a new form, H;,* and ozone is formed 
from oxygen. While these reactions are 
brought about principally by alpha rays, the 
beta and gamma radiations also have an ef- 
fect on water. Kernbaum’® has made the in- 
teresting observation that the penetrating 
rays produce hydrogen peroxide and hydro- 
gen, but no oxygen, by their action on water 
Other substances besides water are affected 
by radium radiations.’ In fact, it is reason- 
able to suppose that all substances are af- 
fected to a smaller or greater extent. Bearing 
these facts in mind, we can safely as- 
sume, at least as a working hypothesis, that 
the effects of radiation on living tissue take 
place in three stages: 

1. The tissue is ionized at the time of its 
irradiation. 

2. Unusual chemical reactions take place 
on account of the presence of ions. 

3. The equilibrium of the cells is there- 
fore disturbed and the observed changes are 
brought about. 

This conception of the action of radiation 
on living tissue, while it does not “explain” 
the process, is helpful in our understanding 
of the problem of dosage. 

From the preceding discussion it is evi- 
dent that the physiological effect of radia- 
tion must depend, if not entirely, to a con- 
siderable extent, on the ionization produced 
in the tissue. This in turn depends on the 
amount of energy absorbed by the tissue. It 
follows, therefore, that the amount of energy 
absorbed by the tissue offers a good basis 
for the specification of doses of radiation. 
But we cannot assume that, the energy con- 
centration with respect to space and time 
has no effect on the final result. For, ob- 
viously, the same amount of energy in gen- 
eral will produce quite different results if it 
is absorbed by one cubic centimeter of tissue 
or one hundred cubic centimeters of tissue, 
also, if the time during which it is absorbed 
is very different. For instance, if the source 
of radiation is weak enough, we may apply 
it on the skin for one year without producing 
a visible effect. Yet the total amount of en- 
ergy absorbed, and the total ionization pro- 
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duced may be larger than in the case of an 
actual treatment. For the comparison of 
doses of radiation we may take, therefore, 
the total energy absorbed per cubic centi- 
meter of tissue and the amount absorbed per 
cubic centimeter per hour, the latter indicat- 
ing the intensity of the treatment. 

At this point it is perhaps well to empha- 
size the distinction between the amount of 
radiant energy emitted by the radium during 
the treatment and the amount which is ab- 
sorbed by the tissue and is therefore effect- 
ive in bringing about the changes. The 
latter is what can be properly called the 
dose. Of the total amount of energy set free, 
in general only a very small amount is util- 
ized even under the most favorable con- 
ditions. But what is more, the fraction which 
is utilized depends very largely on the 
method and conditions of application. If a 
physician prescribes salts to a patient and the 
latter buys one pound of salts but takes only 
one ounce, we cannot say that the dose was 
one pound. Similarly, in radium therapy we 
should never say that the dose was so many 
milligram-hours without further qualifica- 
tions. This represents only the energy con- 
sumption during the treatment and not the 
useful energy. 

There are several reasons for the desir- 
ability of an adequate method of specifying 
doses. In the first place we want to duplicate 
results when the clinical conditions are, if 
not exactly, at least nearly, the same. Sec- 
ondly, if we have determined empirically the 
dose sufficient to affect a certain type of 
tumor under a definite set of conditions, we 
wish to be able to calculate the effective dose 
for the same type of tumor under a different 
set of conditions when we are unable to use 
the same conditions of application as for the 
empirical determination. Thirdly, we want to 
compare the effective for different 
types of tumor, as well as the doses which 
normal tissues can tolerate. Finally, and in 
general, we must have an accurate method 
of comparing doses for the study of the 
effects of radiation on living tissue. 

No matter what we select for our unit of 
dose or the unit of radiation, in the ultimate 
analysis we must express it in terms which 
the clinician can apply directly in the treat- 
ment of patients. For instance, it is very well 
to say that a certain lesion requires a dose 
of one “rad” or 170 “electrostatic units” of 
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radiation, but the clinician wants to know 
how he is to obtain that dose with his tube 
of 50 mgm. in a silver capsule 0.5 mm. 
thick. If he is told to put a tube on the le- 
sion at a certain distance and for a certain 
time and gets a good result he will call that 
an effective dose, no matter what other name 
may be given to it. Whatever unit of dosage 
we may ultimately adopt, in our records, we 
must have in the first place a complete state- 
ment of the clinical conditions, that is; his- 
tory of the lesion, diagnosis, location, size, 
extent of infiltration, etc., etc.* Then the 
physical conditions of the treatment must be 
specified carefully. They are: 


. The strength of the radioactive source. 
. Its distribution. 

. The total filtration used. 

. The duration of the irradiation. 

The relative positions and distances of 
the source of radiation, pathological tissue, 
and normal tissue. 


The last is of importance, not only on ac- 
count of the rapid diminution of radiation 
with distance from the source, but also be- 
cause the success of a treatment depends to 
an undetermined extent on the reaction of 
the whole system, besides the local effect of 
the radiation. If too much destruction is 
caused in normal tissues the healing process 
is retarded, or it may not take place. 

If the above data are available it is pos- 
sible to express the dose in any unit we 
please. To indicate the method of calculating 
the amount of energy absorbed by tissue we 
shall work out an example. Given: (1) a 
tube of emanation of 100 millicuries. (2) 
14 mm. long, 0.5 mm. in diameter. (3) Fil- 
tration 2 mm. of brass and 3 mm. of rubber. 
(4) Time of exposure, 8.6 hours. (5) Dis- 
tance from skin, 2 cm., using a cork of this 
thickness with a 2 cm. hole. (In this ex- 
ample we shall consider only the effect on 
the skin.) Observed result: a definite ery- 
thema in about three weeks. What is the 
amount of energy absorbed by a piece of 
skin I sq. cm. in area and 1 mm. thick di- 
rectly below the tube? 

The total energy emitted by 100 millicur- 
ies of emanation is 10.9 gm. calories per 


*Clinicians and pathologists must decide just what 
facts to record. 
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hour. Of this energy only 1.08 calories per 
hour is emitted in the form of beta and 
gamma radiation. The filter removes all the 
beta and soft gamma radiations, therefore 
the energy of the filtered radiation emitted 
in all directions is roughly 0.4 calories per 
hour. The area of a sphere 2 cm. in radius 
is 50 sq. cm., hence the radiation which 
reaches the square centimeter of tissue un- 
der consideration is only 1 / 50 of the total 
emitted through the filter, or 0.008 calories 
per hour. (Owing to the fact that the source 
of radiation is not a point, the amount of 
energy reaching 1 sq. cm. of skin is still less, 
but for our present purpose we need not take 
this into account). The coefficient of absorp- 
tion and scattering by tissue® for the radia- 
tion of this example is about 0.007 mm.~* 
Therefore the amount of energy absorbed 
(and scattered) by a piece of skin I sq. cm. 
in area and 1 mm. thick is 0.0008 x 0.007 = 
0.000056 calories per hour, or .56 microcal- 
ories per hour. The amount actually ab- 
sorbed, that is, exclusive of the amount scat- 
tered, is considerably less than this value, but 
since no accurate value of the true absorp- 
tion coefficient is available, we need not at- 
tempt a closer approximation. Furthermore, 
for purposes of comparing doses, when the 
same filtration is used, this is fully sufficient. 
The total amount of energy absorbed during 
the treatment is 436 microcalories, for a 
point source and 415 microcalories for the 
tube. How this small amount of energy can 
produce the profound changes in the tissue 
which we observe, we leave to the biologist 
to explain. It may be well, however, to com- 
pare the amount of radiant energy which is 
sufficient to cause a definite effect in the skin 
with the production of heat in the human 
body. Calorimetric experiments have shown 
that a man produces about 100 large calories 
of heat per hour, when sitting and at rest. 
If we assume the average weight of a man to 
be 68 kgm., the heat production per gram, or 


er cubic centimeter is————— 
P 68,000 


ories per hour. For 0.1 c.c. that is, the vol- 
ume considered above the heat production is 
0.147 

000056 
times greater than the energy supplied per 
hour during the treatment. The difference 
is much more striking if we consider that the 


or 1.47 Ccal- 


0.147 calories per hour, or == 2600 


_2 
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TABLE I 


TABLE SHOWING SKIN DOSES IN TERMS OI 
I 2 3 4 
Applicator Size Distance Emanation 

cm. cm. me. 
Tray 4x5 3 500 
Pack 8x12 6 2000 
Pack 8x12 10 2000 
Block 4x6 4 1500 
Block 4x6 4 1000 
Cork 1.4 X 0.05 2 200 


ABSORBED ENERGY FOR DIFFERENT CONDITIONS OF APPLICATION 


5 | 6 7 8 
| | } 
Time Millicurie- Total Average 
hrs. hours micro- micro- 
calories calories 
per cm2 per hour 
x I mm. 
4.1 2000 360 88 
4.6 9000 37 80 
9.3 20000 360 39 
2.2 3200 340 150 
1.6 1500 160 100 
4.2 830 420 100 


Filtration in all cases equivalent to 2 mm. of brass 
] 


minute quantity of radiant energy which 
caused the tissue changes was applied at the 
rate of 56 microcalories per hour, for only 
a few hours. Also we assumed that the treat- 
ment was given by using 100 millicuries of 
emanation, while in practice we could prob- 
ably use 10 mgm. of radium element* for a 
little more than eighty-three hours, and ob- 
tain the same skin effect. In this case the rate 
at which the radiant energy is supplied to the 
tissue is only about 

30,000 
produced in the tissue, per hour. Of course 
the total amount is the same or a little more 
than in the previous case. 

At the Memorial Hospital, for external 
treatments, several applicators of different 
shapes and sizes have been used for a long 
time. The skin doses for such applicators, 
therefore, are known quite accurately. Pro- 
ceeding as for the above example, but in- 
cluding the effect of the distribution of the 
source (size and shape of the applicator) the 
amount of energy absorbed during the treat- 
ment by a layer of skin Icm.* x Imm. was 
calculated for each applicator. The results 
are shown in column 2, Table I. For a 
proper interpretation of these results we 
have to consider them a little further. An ir- 
radiation of 2000 millicurie-hours with the 
tray applied at a distance of 3 cm. from the 
skin, and of 9,000 or 20,000 millicurie-hours 

*If we used emanation for this treatment we 


would have to allow for the decay of the emanation 
during the long exposure. 


th of the amount 


with the pack at 6 or 10 cm., produces in 
practice substantially the same effect on 
the skin. That is, it produces a mild 
erythema on the skin of the average pa- 
tient, a more severe reaction on patients 
who are abnormally radio-sensitive, and 
no visible reaction at all on the more 
resistant patients. The calculated values of 
the energy absorbed, 360, 370, and 360 mi- 
crocalories respectively, show a remarkable 
agreement considering the large number of 
variables, both physical and biological, in- 
volved in the problem. It will be noticed that 
the shape and area of the applicators and the 
distance of .application are quite different. 
The proper spacing in either case is obtained 
by a block of Balsa wood, which has approx- 
imately the same density as cork. The filter, 
(silver, brass, and wood) is such that the 
total filtration is equivalent to 2 mm. of 
brass plus a suitable secondary filter.” This 
has been found to be sufficient to give a pen- 
etrating radiation which is absorbed expon- 
entially by tissue,—the desideratum for deep 
therapy.® The decrease of radiation with dis- 
tance was determined from suitable curves 
which take into account the shape and size 
of the applicator.* When 3200 millicurie- 
hours are given with the block, the energy 
absorbed is 340 microcalories. But owing to 
the fact that this applicator has lead-lined 
brass sides to reduce overlapping when radi- 
ating adjacent areas, the energy absorbed 

*These curves, which are of general applicability, 
will be published in the near future 


| 
| | 
| 
{ 
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by the skin is really larger than this value.* 
The clinical data at our disposal are not suf- 
ficient to enable us to compare the skin 
effects produced by this applicator on the av- 
erage patient with the effects produced by 
the applicators previously discussed. The 
block is rarely used for isolated treatments, 
having been designed primarily for cross- 
firing the pelvis through three anterior and 
three posterior portals.* In this case it has 
been tound that 1,500 millicurie-hours are 
sufficient to produce a slight erythema in the 
average patient. This is an interesting ob- 
servation, showing that more than half the 
radiation which produces the effect on the 
skin is supplied by the applicators in other 
parts of the body, five additional block treat- 
ments as well as vaginal and uterine applica- 
tions. For the tube the energy absorbed (420 
microcalories) is more than for the tray at 
3 cm. and pack at 6 cm., but the effect on the 
skin is also more marked. As a result of this 
analysis we may say that the observed 
effects on the skin of a very large number of 
patients and the calculated values of the en- 
ergy absorbed by 1 sq. cm. of skin, Imm. 
thick, for various conditions of application, 
agree closely ; certainly as closely as we can 
expect under the circumstances. It should be 
noted, however, that the filtration is the 
same for all the applicators considered above. 
At the present time we have not sufficient 
information to calculate the amount of en- 
ergy absorbed by tissue when the quality of 
the radiation is very different. A good deal 
of experimental work will have to be done 
before we shall be able to do so. For this rea- 
son we do not know with certainty that the 
physiological effect of radiation depends on 
the amount of energy absorbed by the tissue, 
irrespective of the quality of radiation 
reaching the tissue. There is considerable 
indirect evidence tending to support this 
view, but the experimental data bearing 
directly on this point is not conclusive.7 
When this problem is solved, it will be 
*This statement is substantiated by experimental 
evidence. 
+The agreement between the electroscope readings 
and the biological results for beta and gamma rays 
in Friederich and Kroenig’s experiments is only acci- 
dental. For instance, if these authors had placed the 
source of beta and gamma radiation closer to the 


electroscope than one meter, there would have been 
no agreement. 
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possible to express doses of radiation for 
both x-rays and radium rays in terms of the 
energy absorbed by the tissue irradiated. We 
shall have then a rational system of dosage 
of quite general applicability. 

A great many different units of dosage 

have been suggested, depending on different 
properties of the radiations. Attempts have 
been made to define a biological unit. Russ’ 
suggested as the unit of dose the amount of 
radiation necessary to kill mouse cancer, 
which he determined. experimentally. He 
called this unit the “Rad.” Ghirlarducci™ 
suggested the amount of radiation necessary 
to produce ulceration of the intestines of 
rabbits. The erythema dose has been ex- 
tensively used as a unit of dose, especially 
in x-ray therapy. It may be said of all bio- 
logical units that in the ultimate analysis 
they depend on physical measurements. It is 
the physical factors which are to be ad- 
justed properly to obtain the desired result. 
We must know, therefore, how distance, 
filtration, time of exposure, etc., affect the 
dose. 

For purposes of comparison we may take 
as a standard any distinct biological effect 
of radiation, e.g., skin erythema. It is very 
important to remember, however, that a bio- 
logical effect produced by radiation cannot 
be used as a measure of the amount of ra- 
diation administered. Thus, if we make a 
radium application and produce a marked 
skin erythema, then double the time of ex- 
posure leaving the other conditions the same, 
we cannot tell from the degree of erythema 
alone that the dose has been doubled. Qual- 
itatively we can tell that the second dose is 
larger than the first, but we cannot s: ay how 
much larger. Biological observations of this 
type are unsuited for quantitative work. 
Furthermore, the more severe the reaction, 
the harder it is to distinguish between dif- 
ferent doses. Under certain conditions, how- 
ever, we can use the erythema dose as a 
standard of comparison. For this purpose 
the degree of erythema must be such that a 
decrease of 20 per cent or 25 per cent in the 
dose of radiation which produces a definite 
reddening of the skin, will result in no vis- 
ible effect on the skin. That is, the degree of 


erythema chosen must be on the borderline 
between no visible effect and a definite effect. 
radio-sensitivit\ 


We need not consider the 
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able us to tell that twice the amount of ra- 
diation was used. The necessity of referring 
doses of radiation to the physical factors of 
dosage, is even more apparent if we remem- 
ber that there is a long interval between the 
time when the treatment is given and the 
time when the physiological effect manifests 
itself. We cannot adjust the dose according 
to the effect produced in the tissue because 
at the time of the treatment, and for a con- 
siderable time thereafter, there is no visible 
change. 

It is generally hoped that eventually an in- 
strument will be made by means of which we 
can measure the doses of radiation given, as 
we weigh drugs by means of a balance. 
While it is possible to make such an instru- 
ment, it is doubtful whether it can be so 
simple and reliable as to be available to the 
average physician. The author is of the 
opinion that, in reality, there is no necessity 
for such a measuring instrument for general 


use. It will not be very long before the lab- 
oratories which are best equipped for this 
work will have worked out tables and charts 
from which it will be possible to determine 
the amount of radiation delivered to the skin 
or tissue layer at any depth, in terms of a 
convenient unit, for any given conditions of 
application. Indirectly it will be possible to 
determine from these data the best practical 
method of treatment for any given case. 
These tables, of course, would not point out 
how to cure a patient, but would indicate the 
most efhcient way to apply radiation con- 
sidering the geometry of the diseased region. 
As to the amount of radiation to be admin- 
istered to effect a cure, if a cure is possible, 
the individual physician would have to rely 
on his experience. 

In this country it is customary to express 
“doses” of radiation in milligram-hours or 
millicurie-hours. A comparison of the values 


in column 6 and those in column 7 of Table 
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I shows immediately that this in itself does 
not at all represent the dose as measured by 
the effect on tissue. In column 6 there is a 
22-fold variation in the millicurie-hours, 
while the values of column 7, which repre- 
sent the skin doses, are nearly the same. And 
yet the method of treatment is the same, that 
is, gamma ray treatment by external applica- 
tions at a distance from the skin. If we in- 
cluded other methods, such as buried emana- 
tion, or radium needles, the differences in 
milligram-hours for the same dose would be 
enormous. It is true that this fact is borne 
in mind by all those who make use of the 
notation. Nevertheless the result is that in 
general the other factors which are just as 
important in the complete specification of a 
dose, are not given due prominence. Further- 
more, this notation introduces no simplifica- 
tion, because the duration of the treatment 
or the strength of the applicator must be 
stated separately. In Table I the factors 
which indicate the intensity of the treatment 
are given in column 8 expressed in micro- 
calories absorbed per hour by 1 sq. cm. of 
skin 1 mm. thick. The part which the intens- 
ity of the treatment, or what amounts to the 
same thing, the duration of the treatment, 
plays in the results obtained is not definitely 
known at the present time. It is certain, how- 
ever, that it plays some part, and should be 
taken into account. 

The milligram-hour or millicurie-hour 
notation, while unsuited for expressing dos- 
age, has some useful purposes in a limited 
sense. If different treatments are given under 
exactly the same physical conditions, but 
with a different number of millicurie-hours, 
the dose is proportional to this number, 
within wide limits of the time of exposure. 
In an institution where many patients are 
treated with the same applicator, in general 
the amount of radium or emanation in the 
applicator is never the same, owing to the 
exigencies of other patients. In such a case 
if the dose for an applicator is given in mil- 
ligram-hours, the person who applies it can 
determine the time of exposure according to 
the strength of the applicator by a simple 
division. When radium emanation is used as 
the radio-active source and the time of ap- 
plication is very long, the calculation of the 
time from a knowledge of the millicurie- 
hours and the initial millicuries is more com- 
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plicated on account of the decay of emana- 
tion during the treatment. Given any two of 
the three quantities, millicuries, hours, and 
millicurie-hours, it is possible to calculate the 
third by the aid of the integral calculus. The 
decay of emanation takes place according 
to the law: 
E,=E.e 
where E, = initial amount of emanation in 
millicuries 
0.0075 == decay constant of the emana- 
tion in (hours)-* 
t = time elapsed in hours since the 
value of the emanation was E, 
e = Naperian base of logarithms. 
E,= amount of emanation remain- 
ing after time t. 
The millicurie-hours for an exposure T 
will be given by 


T = 0.0075 t 


: | 0.0075 T 
= 133 E, | 


The use of this formula is not very conven- 
ient, but one gifted with sufficient patience 
can work out tables from which any one of 
the three quantities involved can be obtained 
rapidly if the other two are known. How- 
ever, it is simpler to make a chart which 
serves the same purpose. (See chart, p. 679.) 

Since the use of emanation is rather lim- 
ited at the present time a complete explana- 
tion of the use of this chart would be out of 
place here. Besides, a physicist, who prob- 
ably would be the one to use it, can work out 
the problem without further explanation. 
However, as an illustration, the following 
example will be worked out: It is desired 
to give 2000 millicurie-hours using a tube of 
100 millicuries; what is the necessary time 
of exposure? We draw a horizontal line 
through the 2000 mc.-hr. point at A until it 
intersects the 100 me. curve at B. From this 
point we drop a perpendicular to the lower 
scale, and on it we read at C the time in 
hours, that is 21.7 hours. It will be noticed 
that we can get the same result by using the 
200 me.-hr. point at A’ and the 10 me. curve. 
This means that we can multiply or divide 
the millicurie-hour scale and the millicurie 
scale by the same factor (10 in this case) 
without affecting the result. Thus the range 
of the chart can be extended considerably 
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It should be noted, however, that the hour 
scale cannot be altered, but the other two 
can be changed, provided they are changed 
in the same ratio. The chart can be used in a 
similar way to determine the initial value of 


emanation which it is necessary to use to give 
a certain number of millicurie-hours in a 
given time; also to calculate the millicurie- 
hours having given the initial millicuries and 
the duration of the treatment in hours. 


TABLE Il 
Days 

_ Hours | oO I | 2 3 | 4 | 5 | 6 7 | 
0 1.0000 | 0.8351 | 0.6973 | o. 5823 0.4863 0.4061 0.3391 0.2832 
I 0.9925 | 8288 6921 | 5779 4820 4030 3366 2811 
2 0851 | 8226 6870 | 5730 | 4700 | 4000 | 334% | 2790 
3 9777 8165 6818 | 5004 | 4754 3970 | 3316 | 2769 
4 | 9704 8104 6767 5651 | 4719 | 3041 | 3201 | 2748 
5 9632 8043 6717 5609 | = 4084 3911 | 3266 2728 
6 9559 7983 | 6666 5567 4649 3882. | 3242 2707 
7 9488 7923 | 6616 552 4614 3853 3218 2687 

| 8 | 9417 7864 6567 | 5481 4579 3824 | 3193 | 2667 

| 9 | 9346 7805 | 6518 5443 4545 3795 3170 | 2645 
10 | 027 7746 | 6469 5402 | 3767 3146 | 2627 
II | 7689 | 6421 5362 4477 3739 3123 | 2607 
12 9138 7631 6372 5321 4444 3711 3099 | 
13 9070 7574 6325 5281 4411 | 3083 3076 2568 | 
I | gooz2 | 7517 6278 5242 4378 | 3656 3053 | 2549 | 
15 7561 6231 5203 4345 | 3628 3030 2530 | 
16 8868 7405 6184 5164 4312 3001 3007 2511 
17 8801 7350 6138 512 280 | 3574 | 2084 2492 
18 8737 7295 6092 5087 4248 3548 | 2062 2474 
19 8670 7240 ‘| 6046 5049 4216 | 3521 2940 2455 
20 8605 7186 6001 Soll 4184 | 3494 2918 2437 
21 8541 7132 5956 4974 4153 | 3468 2806 2418 

| 22 8477 7079 Soll 4930 4122 3442 | 2875 2401 

| 23 8414 | 7026 5867 | 4809 4092 . 3417. | 2853 2383 

| 

rABLE II (continued) 
Days 
| Hours | 8 9 10 | II 12 | 13 | 14 | 15 
| 
oO 0.2305 0.1975 0.1649 | 0.1377 0.1150 | 0.0960 0.0802 0.0670 
2347 1960 1637 1367 1141 0053 0796 0665 
2 2329 1945 | 1624 1357 1133 | 0946 | 0790 0660 
3 2312 1930 | 1612 1347 1124 0939 0784 0655 
4 2205 1916 1600 1330 1116 0932. 0778 | 0650 
5 2278 1902 1588 1320 1108 0925 | 0772 | 0645 
6 2260 1887 1576 1316 1090s 0918 | 0766 0640 
7 22 1873 1565 1207 OoIr | | 0635 
8 | 22 18 1553 1207 1083 0004 ‘| 0755 0631 
9 2210 1845 154! 1287 1075 | 0898 0749 0626 
10 2193 1831 1530 1277 1067 osor_| 0744 0621 
11 2177 1818 1518 1268 | 1059s 0884 0738 0616 
12 2161 1804 | 1507 1259 0878 0733 
13 2145 1791 1496 1249 | 1043 0871 0727 0607 
14 2129 1777 1484 1240 | 1035 0864 0722 | 0603 | 
15 2113 1764 1473 1230 | 1027 0716 | 0598 
16 2007 175! 1462 | I22r | 1020 0852 o7II 0504 (| 
17 2081 | 1738 1451 | 1212. | 1012 0845 0706 0580 
18 2066 1725 1440 | 1203 | 1004 | 0839 0700 0585 | 
19 2050 1712 1430 1194 0907. 0833 | 0695 | 
20 2035 1690 1419 1185 0900s 0826 | 0690 | 0576 
21 2020 1686 1408 1176 0982 | 0820 0685 | 0572 
22 2005 1674 1398 1167 0975 os814_ | 0680 0567 
23 1990 1661 1387 115 oa o808 0675 0563 


| 
t 
| | 
| 
| 
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TABLE II (continued) 


Days 
Hours | 16 17 18 | 19 | 20 | 21 22 23 
o | 0.05590 0.0467 0.0390 0.0326 0.0272 0.0227. | 0.0190 0.0158 
1 0555 0464 0387 0323 0270 226 «=| O189 0157 
2 0551 0460 0384 0321 0268 0224 | 0187 0156 
3 0548 0456 0381 0318 0266 0222 | o185 O155 
4 0543 0453 0378 0316 0264 0220 oO1s4 O154 
5 0539 0450 0376 0314 0262 0219 0183 0153 
6 0534 0446 0373 0311 0260 0217 O18 OI5I 
7 0531 0443 0370 0309 0258 0215 o180 O150 
8 0527 0440 0367 0307 0256 0214 0179 0149 
9 0523 0436 0364 0304 0254 0212 0177 0148 
10 | O519 0433 0362 0302 0252 O175 0146 
II O515 0430 0359 02909 0250 0209 CO 0174 O145 
I2 | OSI! 0427 0356 0297 0248 0207 | 0173 O144 
13 0507 0424 0354 0205 0247 0206 0172 0143 
14 0503 0420 0351 0293 0245 204 | 0170 OI42 
I5 0500 0417 0348 0291 0243 0203 | 0160 OI4I 
16 0496 0414 0346 0280 0241 o201_ | o168 O140 
17 0492 O4II 0343 0286 239 0200 | 0167 | 0130 
18 0488 0408 0341 0284 0238 0199 | 0166 0138 
19 0485 0405 0338 0282 0236 | o164 | 0137 
20 0481 0402 0336 0280 0234 o195 | 0163 CO 0136 
2! 0478 0399 0333 0278 0232 O194 O135 
22 0474 03096 0330 0276 0230 O192 o160 0134 
23 0470 0393 0328 0274 0229 OIgI | O159 0133 


An inspection of the formula 


me. - hrs. = 133 E,(1-e ) 


suggests another method of attacking the 
problem. The factor 133 is a very important 
radioactive constant known as the “average 
life’ of the emanation, 5.5 days or 133 
hours. The quantity E, ) rep- 
resents the amount of emanation which has 
disintegrated during the time T, starting 
with an amount E, millicuries. Therefore 
the formula can be written— 


me. - hrs- — (average life in hours) (amount decayed in millicuries) 


Evidently then if we know the number of 
millicuries of emanation which disintegrated 
or decayed during the treatment, the milli- 
curie-hours can be obtained by multiplying 
this number by 133. To determine the milli- 
curies disintegrated, we can make use of 
Table II, part of which was originally cal- 
culated by Kolowratt.** This table is very 
useful, primarily because it enables us to tell 
at a glance the value of a tube of emanation 
at any time after it has been measured.”* For 
this purpose it can be used in two ways de- 
pending on the accuracy required. An ex- 
ample will make these clear. A tube of em- 
anation is measured on Monday at 2:00 
p.m., and is found to contain 254 mc. What 
will be the value of the tube the following 
Wednesday at 10:00 a.m.? The elapsed 


time is one day and twenty hours. From the 
table we find that 1 me. will be reduced to 
0.718 me. in one day, twenty hours. Hence 
254 me. will be reduced to 254 x 0.718 = 
182.3 mc. We can get approximately this 
value directly from the table as follows: It 
will be noticed that the decimal point does 
not affect the relative values of the figures 
in the table. We can find in the table a figure 
which is very close to 254, that is 0.2549. 
Then counting one day twenty hours beyond 
this point we find the figure 0.1831. There- 
fore the value of the tube is 183.1 mc. which 
is very close to 182.3 mc. 

If this tube had been used on a patient for 
one day and twenty hours we could calcu- 
late the millicurie-hour exposure as follows: 
Initial value, 254 me. Value at end of 


treatment, 182.3 mc. Millicuries destroyed, 
254 -182.3=71.7 me 
mc. - hrs. = 133 x 71.7 = 9540. 


The average value of the emanation tube 
during the treatment was 


9540 
24 + 20 
So if a radium tube were to be used to give 
the same treatment in the same time, its ra- 
dium content should be 217 mgm. 
In France, and especially at the Curie In- 
stitute in Paris, a slightly different notation 


= 217 me. 
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is used than in the United States. Instead of 
millicurie-hours, the “‘millicuries destroyed” 
(med) during the treatment are used to rep- 
resent the amount of radiation produced by 
the radioactive source. This notation was 
first suggested by Debierne and Regaud’* in 
1914. Lately Regaud and Ferroux’* have 
elaborated this further and introduced in 
addition the millicuries destroyed per hour 
wc8 to indicate the intensity of the treat- 
ment. This notation has no real advantage 
over the millicurie-hour notation as is evi- 
dent from the fact that me.-hrs. = 133 
(med). The figures given in millicuries de- 
stroyed are simply 133 times smaller than 
those given in millicurie-hours. Evidently a 
factor of proportionality (133) cannot alter 
the notation in its essential features. The 
authors claim the advantage of uniformity 
because whether radium salt or emanation 
is used for the treatment, the radiation pro- 
duced in either case can be expressed in milli- 
curies destroyed instead of milligram-hours 
or millicurie-hours. However, on account of 
the fairly rapid rate of change of the emana- 
tion, which in very long treatments (e.g. 
buried emanation) has an effect on the re- 
sult obtained, they find it necessary to state 
whether radium salt or emanation is used 
for the treatment. They do this either ex- 
plicitly or implicitly by giving, in the 
case where emanation is used, the average 
strength of the source or the average num- 
ber of millicuries destroyed per hour during 
the treatment. In our notation if we say mil- 
ligram-hours, it is evident that radium was 
used, whereas millicurie-hours refers to em- 
anation. However, it must be said that the 
expression “‘millicuries destroyed” (or milli- 
curies “used up”) has a certain appeal to the 
physicist because it brings to mind _ the 
atomic processes by which the radiant en- 
ergy is obtained. There is no likelihood that 
the notation will find favor in this country, 
but, since it is used abroad, we should be 
familiar with it for purposes of comparison. 
The papers referred to describe it fully. It 
is also discussed by Mme. Laborde in a 
recent book on radium therapy.” 

In calculating the values of the energy ab- 
sorbed by tissue as given in Table I, we have 
taken into account the factors 1, 2, 3, 4, and 
part of 5 of the physical conditions of 
the treatment. To include 5 completely 
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we must consider special cases in which 
the relative positions and distances of 
the source of radiation, pathological tissue 
and normal tissue are accurately known. 
In general, however, these conditions are 
known only approximately. To bring out 
their importance Table III has been worked 
out. If we give the same erythema dose or 
any fraction or multiple thereof, with 
all the applicators of Table I, we can call the 
dose on the skin 100 per cent in each case. 
Calculating on this basis the doses at dif- 
ferent depths of tissue, taking account of the 
shape and size of the applicator, the filtra- 
tion, the distance and the absorption by tis- 
sue, we find that the doses at any depth be- 
low the surface are quite different for the 
various applicators. This knowledge is of 
importance in selecting a method of attack 
and the proper applicator for the treatment 
of a given lesion* It should be borne in 
mind, however, that at the present time we 
cannot make effective use of this informa- 
tion because we do not know with any 
degree of accuracy the relative susceptibility 
to radiation of the pathological tissues in a 
given lesion and the normal tissue around it. 
But it can be used to determine just the 
very thing we.do not know. For example, 
let us assume a nodule which we estimate to 
be I cm. in diameter and 1 cm. below the sur- 
face of the skin. We give the following 
treatment: 2000 mc.-hrs., using 500 me. of 
emanation, the brass tray of Table I, equiv- 
alent filtration, 2 mm. brass; distance, 3 cm., 
and we find that the nodule disappears. In 
this case we estimated the tumor to be be- 
tween the first and second centimeter of tis- 
sue from the skin surface. From Table III 
for the tray we find that the dose for the 
nearer side of the tumor was 57.9 per cent 
and for the farther side 36.6 per cent of the 
skin dose, which injures the skin hardly at 
all. The disappearance of the tumor shows 
that the pathological tissue in this example 
must have been at least three times as sensi- 
tive as the normal tissue surrounding it. 
Now if in another case we find another nod- 
ule which, as far as we can tell, has all the 
clinical and pathological characteristics of 
the first one but is located between the sec- 

*In practice data of the type shown in Table III 


are needed for all the applicators in use, tubes, 
needles, etc. 
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ond and third centimeters below the skin, 
we are justified in assuming that the same 
dose of radiation as before delivered to the 
tumor will cause its retrogression. From 
Table III we see, however, that the tray ap- 
plied as in the previous case will not give us 
sufficient radiation at a depth of 2 to 3 cm. 
for the same skin effect as before. We need 
not discuss all the methods by which we can 
obtain a sufficient dose at this depth. It is 
evident, however, that the pack at 6 cm. used 
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a treatment, which may be measured by the 
duration of the exposure or the strength of 
the radioactive source, is not without influ- 
ence on the final result and must be taken 
into account. 

The physical constants which enter into 
the complete specification of a dose are: 
The strength of the radioactive source. 
Its distribution. 

The total filtration used. 
The duration of the irradiation. 


TABLE III 


TABLE SHOWING RELATIVE DOSES OF RADIATION REACHING DIFFERENT DEPTHS OF 
TISSUE FOR VARIOUS CONDITIONS OF APPLICATION 


Applicator | 
Tray 100 
| Pack (6cm.) 100 
Pack (10cm.) 100 
Block 
Cork 100 


according to the data of Table I, will deliver 
a little larger dose of radiation to this tumor 
than the dose delivered to the first tumor by 
the tray application. If our assumptions as to 
the clinical and pathological identity of the 
two tumors are correct, the second nodule 
should also disappear. These examples illus- 
trate the necessity of keeping accurate rec- 
ords so that sorely needed and very im- 
portant information concerning the effects 
of radiation on tissues can be collected. The 
problem is much more difficult than it seems 
from these examples, but eventually it will 
undoubtedly be solved. 


SUMMARY 


In this paper it is suggested that doses of 
radiation be reckoned according to the 
amount of energy absorbed by the radiated 
tissue. The latter includes not only the path- 
ological tissue which we are trying to ob- 
literate but also the normal tissue surround- 
ing it which we must not injure unduly. The 
success of the treatment depends on the 
relative amounts of radiation absorbed by 
healthy and diseased tissue as well as on the 
absolute amount of radiant energy absorbed 
by the pathological tissue. The intensity of 


Icm. 2cm. 30cm. 
57.9 36.6 | 24.4 
72.8 543 | 408 
79.6 62.6 | 50.0 
63.5 42.6 30.0 
42.0 21.7 12.9 


‘Depth below Skin 


5. The relative positions and distances of 
the source of radiation, pathological tissue 
and normal tissue. 

Having the above data we can express the 
dose in any unit we please. Since the bio- 
logical effect must be due to the radiant en- 
ergy absorbed by tissue, it is suggested that 
this be taken as measure of the dose ad- 
ministered and that it be expressed in cal- 
ories. 

At the present time it is not possible to 
express doses in calories for all forms of 
radium treatment, because some of the data 
necessary for such calculations are not avail- 
able. The same data are needed for a proper 
interpretation of clinical results and there- 
fore it is very important to carry on experi- 
ments leading to the solution of this prob- 
lem. 

Some examples given in this paper show 
the advantage of the method of dosage sug- 
gested. Doses of gamma radiation given 
with various applicators at different dis- 
tances from the skin, which produce the 
same degree of ervthema, are the same when 
expressed in calories but very different when 
expressed in milligram-hours. The latter 
notation can be used only to represent the 
amount of radiation emitted by the radio- 
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active source but not to represent that part 
of the emitted energy wtilized during the 
treatment, which is really the dose. 

Once we have established a system of dos- 
age based on the effective radiation at any 
depth of tissue, we can use to better ad- 
vantage the knowledge obtained from the 
treatment of patients. The difficult problem 
of determining the necessary and sufficient 
doses for different pathological conditions 
is greatly simplified. It should be noted, how- 
ever, that even though we may know the 
amount of fadiation necessary to destroy a 
certain tumor, and can administer it, it does 
not follow that the patient will get well. If 
a mistake is made in estimating the extent 
of a lesion this will result also in giving an 
insufficient dose. Therefore, a good know- 
ledge of cancer is essential for the success- 
ful application of radium. 

The method of dosage for radium therapy 
suggested in this paper can be used for #-ray 
therapy as well. 
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THIRD ANNUAL MEETING 
EASTERN SECTION, THE AMERICAN ROENTGEN RAY SOCIETY 


ATLANTIC CITY, N. J.. JANUARY 26, 27, 28, 1922. 


Headquarters, Meetings and Exhibits, Ritz-Carlton Hotel 


EDITORIAL 

In presenting the picture of our Ex-Presi- 
dent, Dr. Baetjer, in this number of the Jour- 
nal, we are prompted thereto by the opinion 
voiced by all members of the American 
Roentgen Ray Society at the last Annual 
Meeting held at Washington, D. C., that in 
addition to the dinner which was given in 
his honor, his picture should appear in the 
Journal, thus commemorating in a double 


way the esteem in which he is held by the 
Society. 


THIRD ANNUAL MEETING OF THE 
EASTERN SECTION, A. R. R. S. 


The Third Annual Meeting of the Eastern 
Section of the American Roentgen Ray So- 
ciety will be held at the Ritz-Carlton Hotel 
at Atlantic City on January 26, 27 and 28th. 

It will be observed that a day has been 


* added to the length of the meeting this year. 


The first session will be held on Thursday 
evening at 8:15. There will be morning, af- 
ternoon, and evening sessions on Friday, and 
a morning and an afternoon session on 
Saturday, with a dinner-dance Saturday 
evening. 

The manager of the Ritz-Carlton promises 
to take care of everyone desiring to attend 
the meeting, and will make every effort to 
make the stay a pleasant one. The rates will 
be $10 per day, American plan, for individ- 
ual rooms with a bath, and $18 per day, 
American plan, where there are two in a 
room. For those not desiring meals in the 
hotel special rates have been secured on the 
European plan, as follows: Single room and 
bath, $5.00; double room and bath, $7.00. 
Reservations should be made as early as 
possible and be sure to state that you are at- 


tending the meeting of the Eastern Section 
of the American Roentgen Ray Society. 

Visitors who are not members will be 
just as welcome this year as they have been 
in previous years. Visitors are requested to 
register in order that preparations can be 
made for their care. 

An attractive program is nearly complete 
and will be published in the next issue of the 
Journal. 

The Lantern Slide Exhibit which has been 
such a successful feature of previous meet- 
ings will be held again. Those having in- 
teresting slides which they wish to show 
should make application for a place on the 
program. Write to the President and state 
the number of slides which you wish to 
show. 

An added feature of the meeting this year 
will be the dinner-dance which will be given 
on Saturday evening. Members and visitors 
are requested not to forget this feature and 
be sure to bring the ladies. 


Don’t ForGeT THE Dates, JANUARY 
26th, 27th, 28th. 


President, J. M. Steiner, M.D., 
103 Park Ave., New York City 


Vice-President, H. M. Imboden, M.D., 
480 Park Ave., New York City 


Secretary, C. A. Waters, M.D., 
1100 N. Charles St., Baltimore, Md. 


Arrangements are also being made for a | 
commercial exhibit, which was so successful | 
last year. Correspondence regarding this fea- 
ture should be addressed to Paul B. Hoeber, | 
Business Manager, 67-69 East so9th St., 
N. Y. 
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IMBEDDING RADIUM THROUGHOUT 
DIFFERENT PARTS OF THE BODY 
IN MALIGNANCY 


HERE are four important methods by 
which large quantities of radiation can 
be given at a considerable distance from the 
surface of the skin. The first, and probably 
the best method, is by imbedding a number 
of radium needles throughout the organ in- 
volved, as well as in the adjacent glandular 
tissues; second, by using heavy filtered 
roentgen rays through a number of ports of 
entry, as has been adopted by most radiolo- 
gists; third, by using heavy filtered roentgen 
rays, exposing large skin areas, employing 
very high voltage, which is now known as 
the new German technique, and fourth, by 
applying a pack of radium tubes, properly 
spaced, the pack to be from 10 to I5 cm. 
square in order to give off a large amount 
of secondary rays, the same as when large 
areas are treated by roentgen rays and at 
sufficient distance so that the loss by diver- 
gence is not too great. By both of the latter 
methods it is necessary to use large ports of 
entry, because we depend upon the second- 
ary radiation in the tissues as well as upon 
direct radiation. 

One of the greatest mistakes made by ra- 
diologists has been that they have given a 
superficial erythema dose when a lethal, or 
cancer-destroying dose should have been 
given to destroy all cancerous cells. This 1s 
difficult by any method. 

During the past year, there has been more 
discussion and investigation in regard to the 
best form of radiation that will destroy mal- 
ignant tissue of all types, both superficial 
and deep, and the best technique of giving 
a lethal dose to cancer cells, than there has 
been during the past fifteen years. The phys- 
ical laboratories are working along this line, 
pathologists are taking more than a passing 
interest, the surgeons are realizing the im- 
portance of radiotherapy, all specialists are 
interested, and there are a great many phys- 
icians who are devoting their entire time to 
this subject. Unfortunately there are many 
purchasing radium and giving roentgen-ray 
treatment who are not qualified and never 
will be. It is extremely unfortunate that the 
medical profession should do such kind of 
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work, whether it is for commercial reasons 
or through ignorance. 

A large number of physicians doing radio- 
therapy, are not paying sufficient attention 
to technique to accomplish the best thera- 
peutic results. Where untoward results are 
obtained from radiation, it is invariably the 
result of bad technique. An insufficient dose 
applied to a refractory tumor may excite its 
development. An excessive treatment may 
also harm and subsequently retard the cure 
of the tumor. 

Different types of neoplasms and different 
types of healthy cells vary in their sensibili- 
ty to radiation, but a determined type of 
cell in a determined part of the body 
has always practically the same sensibility. 
Glandular tissue is more sensitive than epi- 
thelioma, and epithelioma is more sensitive 
than muscle. The different neoplasms differ 
greatly in their sensitiveness to radiations, 
but, within certain limits, each tumor re- 
sponds in a characteristic way to radiations, 
following its nature, its location and the per- 
iod of its involvement. The same type of 
cells at times behaves differently, according 
to the different kinds of radiation employed. 
What we aim at in radiation is to destroy 
neoplasm without destroying the adjacent 
tissue. This is probably best acomplished by 
burying radium needles. 

Radium has justly achieved a good repu- 
tation in the treatment of cancer. Probably 
its greatest field of usefulness is in prepar- 
ing a malignant area against wound-graft- 
ing and, at least temporarily, to reduce the 
vitality of the cancer cell. Radiation, applied 
either as radium or roentgen rays, de- 
stroys malignant cells beyond the area of 
destruction. During the reaction from ra- 
dium treatments the cells undergo retrogres- 
sion, their resistance is reduced, and opera- 
tion can be performed with greater effic- 
iency, but operation should be delayed until 
active radiation has taken place. By prop- 
erly combining radiotherapy and surgery, 
we can increase the number of cures and 
lower the mortality. Radiation sterilizes 
cancer cells at a greater distance than 
any other method and connective tissue is 
formed which acts as a barrier to the further 
extension of the malignant process. 

Ability to classify the cases forms an im- 
portant part of the training of the radiolo- 
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gist. The question of large dosage altering 
normal tissue after the reaction has dis- 
appeared is well known and this alteration of 
tissue will not permit the normal tissues to 
bear so well a second exposure. Normal tis- 
sues are usually more easily injured by a 
repetition of the radiation, while the cancer- 
ous tissue may not retrogress in a propor- 
tional degree. In fact, the cancer cells and 
normal tissue may react in about the same 
degree, or there may even be a reversal of 
the primary susceptibility of the tissue. This 
suggests giving the maximum dosage at the 
first treatment and the removal, either sur- 
gically or by electro-coagulation, of the over- 
lying normal tissue, which has reached ray 
toleration, before more treatment is given. 

In the removal of a tumor, tissues may be 
incised which contain microscopic cancer 
cells, and at a time when the lymphatic 
spaces are wide open and the cancer cells 
are easily grafted into the surrounding tis- 
sues. But if these cells are rendered immune, 
a relapse cannot occur, except it arises from 
cells of the tumor actually living before they 
have received a sufficient dose of radiation, 
and the possibility of such a relapse demands 
a subsequent prophylactic treatment. 

I have discussed and corresponded with 
various radiologists in regard to imbedding 
radium needles, but the information received 
makes it practically impossible to draw any 
general conclusions. The time of exposure 
and the distance of the needles apart vary 
considerably, but nearly all agree that imbed- 
ding radium in malignant tissue is superior 
to surface applications in many locations. 
Some advise placing radium needles 1 cm. 
apart, while others advise a distance of 2% 
cm. between the needles. One operator gave 
two or three hours’ exposure, while others 
gave between eight and twelve hours’ expos- 
ure, using the same amount of radium ele- 
ment in each tube and at the same distance 
apart, and practically nothing was reported 
in regard to the reaction in the tissues. I 
have adopted as a standard method placing 
10 mm. needles 1 cm. apart in the tongue or 
tonsils, and have been giving from three to 
eight hours’ exposure. This produces some 
inflammatory reaction, but in no case has 
marked necrosis taken place, except in one 
or two cases, situated in the buccal mucous 
membrane where the tissue was about to 
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break down or has broken down before the 
treatment was begun. An epithelioma of the 
buccal mucous membrane will stand only 
one-third as much radiation as that of the 
tonsil or tongue. The mucous membrane of 
the rectum or bladder is much more sus- 
ceptible than that of the vagina. 

The method which we have been employ- 
ing in the treatment of carcinoma of the 
breast is as follows: Give surface treatment 
of either roentgen ray or radium through as 
many ports of entry as possible. Two to 
three weeks later we have been imbedding 
as high as 25 or 30 needles throughout the 
breast, through the axilla and throughout 
the glands leading from the breast to the 
clavicle. This subject was discussed and I 
have published in detail the manner and tech- 
nique of inserting the needles (American 
Journal of Roentgenology, January, 1921). 

In connection with this method of radia- 
tion, I report the following cases: 

Case I. Mr. C. was referred with an in- 
operable carcinoma of the left tonsil. He was 
first given surface application of radium on 
the left tonsillar region, and the cervical 
glands on both sides of the neck were thor- 
oughly rayed with roentgen rays and radium. 
One month later 16 (10 mgm.) needles 
were inserted into the tonsil, pharyngeal 
wall, base of tongue and the glands at the 
angle of the left jaw for three hours. At 
present the case is clinically cured. 

Case II. Mr. S., with an inoperable car- 
cinoma of the left tonsil involving the palate, 
base of tongue and cheek, was in very poor 
physical condition and was brought to the 
hospital in an ambulance. Sixteen 10 mgm. 
needles were inserted for three hours. Some 
improvement was shown at first, but this 
process was entirely too extensive to expect 
more than palliation. 

Case III. Mrs. B. was referred by a prom- 
inent surgeon who refused to operate for a 
carcinoma of the right breast. She had a 
mass in the breast as large as a lemon, and 
the axillary and supraclavicular glands were 
involved. She had a very complete course of 
roentgen-ray treatment. Five weeks later 
twenty-five 10 mgm. needles were inserted in 
the breast and adjacent tissues. She is clini- 
cally cured, but there is a small fibrous nod- 
ule left in the breast. 

Case IV. Mrs. 


S. was referred with 
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Paget’s disease of the right breast. The 
needles were used in this case similar to the 
others and the disease of the nipple has en- 
tirely disappeared. 

Case V. Mrs. S., aged sixty-four, was re- 
ferred with a sloughing epithelioma of the 
right vulva. Twenty 10 mgm. needles were 
inserted three weeks ago. She has greatly 
improved. 

Case VI. Mr. C. was referred with carci- 
noma of the stomach. His physician insisted 
upon his having radium. Fifteen thousand 
mgm. hours were given on the abdomen, a 
pack 15 x I5 cm. square containing 1 gm. of 
radium, at 4 cm. distance. This patient when 
first seen was bed-fast. At the present time 
he is up and walking around, has a good ap- 
petite and feels fine. Of course, a cure is not 
expected. 

Summarizing, it is aparent that the effort 
to attain curative results in the treatment of 
cancer by ray therapy will only be success- 
ful when adequate methods of treatment are 
developed. In our present ignorance of the 


exact nature of malignant growths, and 
with the apparent fact that the radium and 
roentgen rays are effective in the destruction 
of malignant growths only when a lethal 
dose of the rays reaches all the malignant 
cells, it follows that the best technique for 
the application of these rays is that which 
will most satisfactorily approximate a homo- 
geneous irradiation with the necessary ray 
dose. This will in general not be the simplest 
technique, and often will involve a combina- 
tion of methods. With radium the necessary 
dose can be given, using the minimum quan- 
tity of radioactive material and with the 
least destructive effect on adjacent normal 
tissues, by the insertion of multiple sources 
of the rays into the tumor mass. When ade- 
quate quantities of radium are lacking to 
control extensive regional involvement, the 
use of massive doses of heavily screened 
roentgen rays through large ports of entry 
seems to offer most. 


RUssELL H. Boacs. 


BOOK REVIEWS 


Mastoips, Roentgenologically Considered, by 
Frederick M. Law, M.D. Annals of Roent- 
genology, a series of Monographic Atlases, 
edited by James T. Case, M.D. Volume 1, 
containing 42 x-ray studies on 21 photo- 
graphic plates and 11 text illustrations, 39 
pages of text in English, French and Span- 
ish of the plates. Price $16.00. Paul B. 
Hoeber. New York, 1920. 


This monographic atlas serves to bring to the 
roentgenologist a post-graduate course in the 
roentgenological diagnosis of diseases of the 
mastoid. It contains a series of master roent- 
genograms with which useful comparisons can 
be made by the roentgenologist as often as de- 
sired. These contact prints are positives from 
the original negatives in order to lose as little 
detail as possible, and every one is a triumph 
of roentgenographic and photographic skill. 
Types of normal mastoids are described, fol- 


lowing which pathological mastoids are dis- 
cussed. The technique for getting good views 
of the mastoids is well described and fully 
illustrated. For fine detail the author prefers 
a gas tube with a current of 30 to 40 ma., and 
an equivalent spark gap of 5™% inches for five 
seconds and a distance of 18 inches with 2 mm. 
of aluminum filter. 

The plates which illustrate simple acute 
mastoiditis are very characteristic. Perisinuous 
abscess, cholesteatoma, and cyst of the mastoid 
are depicted so as to teach a roentgenologist 
to be able to recognize these conditions when 
he is not familiar with them. Undeveloped in- 
fantile, chronic mastoid, and _ postoperative 
mastoids are also very well illustrated. 

The book is of the high standard set by the 
Annals of Roentgenology and is especially 
valuable to roentgenologists attached to gen- 
eral hospitals. 


A. H. Pirie 


TRANSLATIONS & ABSTRACTS 


WarNEKROS. Pregnancy and Labor in Roent- 
gen Pictures. (Ztschr. f. Geburtsh. u. Gy- 
niik., 1918, xxx, 719. Am. J. Obst. & Gynec., 
1920, i, 318.) 


Advance in technique has made it possible 
to procure exact pictures of the fetus within 
the uterus by means of very short exposures 
of about eight- to nine-tenths of a second. By 
preparing series of pictures of the same pa- 
tient in the course of pregnancy, and especial- 
ly during the actual process of labor Warne- 
kros was enabled to obtain “by direct observa- 
tion” definite information concerning the nor- 
mal attitude of the fetus during pregnancy, 
and what seems more important concerning 
the mechanism of labor. Warnekros with some 
justification demands that wherever such ob- 
servations do not harmonize with older views 
or theories, the latter must now be discarded 
as positively disproved. In regard to the nor- 
mal attitude of the fetus he concludes: In the 
absence of a mechanical disproportion be- 
tween fetus and uterus, and in the absence of 
any material or fetal abnormalities, the fetal 
head is held in a comfortable middle flexion. 
The fetal vertebral column in its convex bent 
is but conforming to the elliptoid shape of the 
uterus. There is also no forced or even typical 
attitude of the extremities. Their position de- 
pends solely upon the available space. This is 
true both for head and breech presentations. 
Any deviation from such a natural attitude 
Suggests an anomaly of some sort. Even late 
in labor the fetus may change its position. The 
older conception that the presentation is de- 
pendent upon the stature of the mother is 
confirmed. 

A thorough revision of views is required in 
regard to the mechanism of labor. Under nor- 
mal conditions the head enters the pelvic canal 
without further increase in flexion. The ex- 
treme flexion occurs approximately at the 
time when internal rotation begins. This exag- 
geration of flexion clearly is the result of the 
pressure transmitted from the fundus by way 
of the vertebral column, which pushes the 
occiput deeper down. The vertebral column 
straightens while the head passes through the 
pelvis. Internal rotation apparently occurs, as 
is generally taught, under the influence of the 


pelvic floor muscles. At the moment when the 
head is born, in contradiction to common opin- 
ion, the shoulders are still seen to stand trans- 
versely in their normal relation to the head. 
There is no torsion. The thorax is circularly 
constricted and drawn down in a funnel shape. 
These findings possibly corroborate the older 
view that the first inspiration is effected by the 
spontaneous expansion of the compressed 
thorax. 

(This article contains but a few of the many 
excellent radiograms which have been pub- 
lished in form of an atlas by J. F. Bergmann.) 


Jupp, E. S. Jejunal Ulcer. (Surg.,Gynec. and 
Obst., August, 1921, Xxxill, 120.) 


Gastrojejunostomy offers good prospect for 
permanent relief of symptoms in gastric or 
duodenal ulcer. In gastric ulcers excision of 
the ulcer should be performed in addition to 
the gastrojejunostomy. 

Unsatisfactory results are most often due to 
performance of gastrojejunostomy when no 
ulcer exists. The operation should be per- 
formed only when the ulcer can be demon- 
strated beyond doubt. 

Jejunal ulcer is one of the most serious and 
common complications of gastro-enterostomy. 
It may occur in the line of anastomosis as a 
gastrojejunal ulcer or below as a true jejunal 
ulcer. It is usually single, but may be multi- 
ple in the line of anastomosis. Edema and ad- 
hesions to surrounding tissues are marked. 
The lesion in the mucosa is limited to the in- 
testinal side and is nearly always in the effer- 
ent loop. 

It is doubtful if jejunal ulcer is ever 
primary, but if so it is exceedingly rare. The 
principal cause of secondary ulceration is un- 
doubtedly the action of the acid secretion on 
the mucosa of the jejunum. Permanent suture 
material has also been a factor. 

The author tabulates and analyzes 101 cases 
of jejunal ulcer following gastroenterostomy. 

Clinical Manifestations.—Time of onset of 
symptoms varies from almost immediately 
after operation to eight or ten years. Pain is 
usually described as lower in the abdomen and 
more to the left than before operation; no 
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periodicity and not such complete relief by 
food or alkalies. In a certain percentage of 
cases the ulcers become adherent to the colon 
and perforate into it. 

Diagnosis.—Jejunal ulcer is to be suspected 
when a recurrence of symptoms takes place 
after a period of relief following gastro-enter- 
ostomy for ulcer. Roentgen-ray examination 
offers the most accurate method of differential 
diagnosis. It must be differentiated from re- 
activation of the original ulcer, the develop- 
ment of malignancy, and inflammation of the 
appendix or gall-bladder. Several illustrations 
are given showing the deformity at the stoma 
and the narrowing of the jejunum due to the 
presence of ulcer. 

Treatment.—Prophylactic treatment con- 
sists in avoiding trauma and the use of non- 
absorbable suture material, careful attention 
to the after-care, especially diet, and elimina- 
tion of sources of infection elsewhere in the 
body. Surgical treatment consists in undoing 
the gastro-enterostomy, excising the jejunal 
ulcer, closing the openings in stomach and in- 
testine, excising the original ulcer, and, if it 
seems best, doing a plastic operation on the 
pylorus. It is sometimes necessary to perform 
another gastro-enterostomy, but this should be 
avoided because of the liability of other ulcers 
forming. 


KoHLMANN, W. Radium in Carcinoma of the 
Uterus. (Surg. Gynec. and Obst., August, 
1921, XxXxili, p. 158.) 


The possibility of a new method of treat- 
ment of uterine cancer with better results has 
been generally welcomed because of the un- 
satisfactory results achieved by surgery in this 
disease. 

The author discusses the questions whether 
radium should be used only in inoperable cases 
and after surgery has failed; whether it 
should be used as an adjunct to surgery, or 
whether it should be given the preference as 
the only treatment, without surgical assistance. 

In inoperable carcinoma radium treatment 
is accepted as the treatment of choice. Its 
value in recurrent carcinoma after panhyster- 
ectomy is only slight. 

Pre-operative radiation should have value 
but it should be followed by operation not 
later than four weeks. The author employs 
radium postoperatively as routine treatment. 
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Great care is necessary in the application of 
radium due to the proximity of the bladder 
and rectum. 

Thus far, there is no uniformity of opinion 
as to whether radium should be the treatment 
of choice in early and operable carcinoma. 
The author cites the results in a few early 
cases where surgery was contraindicated be- 
cause of the presence of complicating disease 
and in which he used radium alone. “The re- 
sults in these cases have been in the highest 
degree satisfactory, and so far the most ex- 
tensive surgical operation could not have pro- 
duced results to surpass those obtained.” 
There was one exception to this in a case 
which had a fulminating, recurrence and died 
as a result of hemorrhage, but this case was 
complicated with diabetes. 

The writer warns against giving the impres- 
sion that radium is a sure and permanent cure 
in advanced cases. Much work must yet be 
done to determine how far-reaching is the 
effect of radium. 

The effect of radiation in carcinoma can be 
noted in a few days after application. Infiltra- 
tion and tumefaction of the cervix are soon 
diminished and this is followed by shrinking 
of the mass and infiltration of the broad liga- 
ments. 

The writer cites his experience in 12 cases 
treated by ligation of the internal iliac and 
ovarian arteries prior to radiation. He also de- 
scribes his experience in the treatment of 96 
cases, almost all of which were of a very ad- 
vanced type. The palliative results in these 
cases were remarkable. He states that cases 
which did not show improvement after one or 
two treatments have not been influenced even 
by prolonged treatment. Further application in 
recurrences following an apparent cure by 
radium is usually without effect. 

Technique of radium application is as fol- 
lows: Silver tubes 114 mm. thick, each con- 
taining 25 or 50 mgm. of radium are covered 
by a soft rubber finger cot, the end of which 
is tied. This is placed in the crater which is 
usually present in advanced cases and allowed 
to remain twelve hours. The vagina is packed 
with sterile gauze in order to protect the 
rectum and bladder. After one application the 
mass usually shrinks and a second application 
is made intracervically. Fifty mgm. covered by 
a celluloid capsule are placed in the cervix 
and 50 mgm. in the still existing crater or up- 
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per part of the vagina. Patient returned in 
from four to six weeks and, if improvement 
had taken place and some infiltrated tissue was 
still present, applications were repeated. If no 
improvement was observed, further treatment 
usually was without effect. During the past 
year Kohlmann has varied his technique with 
satisfactory results. The time of the first ap- 
plication is prolonged to twenty-four hours 
and repeated after six weeks. 


FRANKL, O., and Amreicu, I. The Histolog- 
ical Changes Incident to Radium and X- 
Ray Treatment of Uterine Carcinoma. 
(Surg., Gynec. and Obst., August, 1921, 
XXXili, p. 162.) 

The authors attempted to learn at what 
time the action of radium or x-rays is great- 
est and the point at which the effect begins to 
lessen by study of serial sections of excised 
tissue taken at different intervals from the 
crater and its edge in uterine carcinoma. 


PROCEDURE 


Radium.—A series of five treatments was 
given covering a period of twelve hours at in- 
tervals of one to two days, using 50 mgm. of 
radium in a platinum or brass filter with 1 cm. 
cotton and rubber. 

X-Ray.—Focal distance 22 cm. Maximum 
dose of 18 H. units filtering through 3 mm. 
of brass and 0.5 m. of zinc, wood or chamois 
four times as thick; 3 ma., 11 Benoist, forty 
minutes per field. Three fields in front, four 
in back, and one in perineal region. A second 
series was given after six weeks. 

They conclude from their observations that 
the areas directly exposed to the rays showed 
the first changes on the third and fourth days ; 
that the influence of the rays was greatest be- 
tween the fifth and seventh days; and that the 
rays were no longer effective after the fortieth 
day, when the genoceptors of the cells became 
active and caused proliferation. Areas in- 
directly treated were slower in showing 
changes and the effect soon wore off. The 
same histological changes were found in x-ray 
and radium treatment: first, edema, then en- 
largement of the cells and penetration of 
lymphocytes into carcinoma nests, and vacu- 
olation. The changes took place sooner after 
x-ray than after radium treatment, and in 
x-ray treatment the stage of swelling of the 
cells is omitted. The writers believe this stage 


of swelling is undesirable in treatment, since 
it seems to be a form of cellular regression 
which does not lead to cell destruction. 


Pererson, R. The X-Ray after the Inflation 
of the Pelvic Cavity with Carbon-Dioxide 
Gas as an Aid to Obstetric and Gynecologic 
Diagnosis. (Surg., Gynec. and Obst., August, 
1921, XXXIll, p. 157.) 

The author summarizes his paper as fol- 
lows: 

1. The uterus together with the tubes and 
ovaries can be clearly shown by pneumoperi- 
toneal roentgenography. 

2. Owing to their distention with gas the 
tubes are rather more clearly demonstrated by 
the #-ray where inflation has been brought 
about through the transuterine route than 
where the inflation has been made transperiton- 
eally. 

3. On account of the rapid absorption of 
carbon-dioxide gas with equally rapid subsi- 
dence of the discomfort produced by the in- 
flation, this gas should be used in preference 
to oxygen, which is very slowly absorbed. 

4. Irregularities of the uterus, omental and 
bowel adhesions are clearly demonstrated by 
the pneumoperitoneal x-ray. 

5. In not a few instances the diseased and 
enlarged appendages are more clearly made 
out by pelvic roentgenography than by the 
most careful and searching bimanual exami- 
nation even under anesthesia. 

6. With the improved position (knee chest 
and Trendelenburg) smaller and smaller quan- 
tities of gas will be necessary for inflation. 
Thus discomfort will be reduced to a mini- 
mum. 

7. If the technique of pelvic roentgenogra- 
phy be good, retention of bowel coils in the 
pelvis will be proof of adhesions. 

8. The pneumoperitoneal x-ray is able to 
demonstrate pregnancy at a much earlier per- 
iod than is possible by the examining finger. 

9g. With good technique and good judgment 
in the selection of cases, both transuterine and 
transperitoneal gas inflation are free from 
danger. 

10. Bimanual pelvic examination and pelvic 
pneumoperitoneal roentgenography are not 
antagonistic diagnostic methods. Each is val- 
uable and their value is enhanced if they be 
used in conjunction, each acting as a check 
upon the other. 
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Ivy, A. C. Studies on Gastric and Duodenal 


Ulcer, (J. Am. M. Assn., December 4, 1920, 
Ixxv, 23.) 


This experimental study on gastric and duo- 
denal ulcer bears out the previous contention 
of the author that two factors are necessary 
for the experimental production of ulcer. 
First, the temporary or permanent lowering 
of the body resistance, and second, a tempor- 
ary pathological mucous membrane mani- 
fested by hypo-acidity or achylia. He demon- 
strates that exposure of the mucous mem- 
brane of the pyloric antrum to the exterior 
causes no anatomical or physiological change 
even after ten months’ exposure. Manipula- 
tion of an acute ulcer and mucosa of the py- 
loric antrum causes a delay in the healing 
amounting to from two to three times the 
normal healing time. The healing time of an 
acute ulcer of the mucosa in a healthy dog is 
not influenced by direct exposure to infection. 
Duodenal ulcer occurs in a dog accompanied 
by emaciation, vomiting, cachexia following 
gastroduodenostomy. The ulcers are located 
along the course of the blades of the clamp, 
and not at the suture line. He calls attention 
to the possible injury resulting in the use of 
the gastro-enterostomy clamp as related to the 
origin of jejunal ulcer. 


W. W. BELDEN 


PALEFSKI, I. O. Intubation and Visualization 
of the Duodenum with the Duodenal Tube. 
(J. Am. M. Assn., December 4, 1920, Ixxv, 
23.) 


This article is a further discussion of the 
one which was published in 1914 describing 
the technique and visualization of the upper 
intestinal tract by the conjoint use of the duo- 
denal tube and the roentgen ray for the pur- 
pose of studying the course of the entire duo- 
denum and the commencing jejunum. It fur- 
ther emphasizes that by this method displace- 
ments and angulations of the duodenum as a 
result of periduodenal adhesions can be de- 
tected. It is not always possible by the usual 
fluoroscopic and roentgen methods. After the 
duodenal tube has been passed, several speci- 
mens of the duodenal contents are obtained 
for the physical, chemical and microscopic ex- 
aminations. The tube is then filled with a sus- 
pension of barium and plates are taken both 
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erect and prone. The course taken by the duod- 
enal tube along the lesser curvature of the 
stomach, in the duodenum and in the commen- 
cing jejunum, is shown as a horseshoe-shaped 
curve. The curve along the lesser curvature is 
normally about 2 to 3 inches above that of the 
transverse part of the duodenum. In periduod- 
enal adhesions and in pyloric adhesions the 
course of the tube is usually altered. The pa- 
tient is then allowed to drink half a glass of 
barium suspension and plates are again made 
in both positions. He states that the #-ray 
tube must be at right angles to the patient and 
the latter placed flat against the plate. He ar- 
rives at the following conclusions, namely, 
that the duodenal tube offers the best means of 
visualizing the course of the duodenum. Fail- 
ure of the tube to pass beyond the first portion 
of the duodenum within four hours, he regards 
as indicative of spasm or organic obstruction. 
Further, the ‘duodenal tug” and obtained 
duodenal contents are not always reliable as a 
means of localizing the tube in the duodenum. 
High acidity, blood in the duodenal contents 
and a normal, duodenal curve, when the duod- 
enal tube is im situ, are pathognomonic evi- 
dence of duodenal ulcer. A normal or subnor- 
mal acidity, absence of blood in the duodenal 
contents and a distorted duodenal curve are 
pathognomonic evidence of periduodenal ad- 
hesions. The duodenal tube offers a much bet- 
ter means of differentiating duodenal ulcer 
and periduodenal adhesions, and also the diag- 


nosis of these conditions, than the roentgen 
examination alone. 


W. W. B. 


Eccieston, E. L., Critical Review of 500 
Cases of Gastric and Duodenal Ulcer. (J. 
Am. M. Assn., December 4, 1920, Ixxv,23.) 


In this very able article the author shows a 
definite preference for medical rather than 
surgical treatment of gastric and duodenal ul- 
cer. He states that if peptic ulcer, particularly 
the duodenal ulcer, is observed early and if the 
patient will submit to a carefully planned 
course of treatment for a reasonable time and 
will follow up this treatment by a carefully 
regulated diet for a period of some months, 
one can be sanguine of obtaining a complete 
cure. In addition, in uncomplicated cases 
of long standing, if put upon proper medical 
treatment the patient will be relieved in at 


least 70 per cent of the cases. He further 
states that in a great majority of cases in 
which the symptoms disappear during medi- 
cal treatment and return later, the fault is due 
to dietetic carelessness. He states that it is 
quite possible to have an ulcer only partially 
healed and that the relief of symptoms should 
not to be taken to mean permanent healing; 
that most of the cases, which are apparently 
cured by medical treatment but have in a lapse 
of some months the return of the symptoms, 
are due to the partial healing of the ulcer. His 
position in regard to surgical treatment is that 
it is to be preferred in cases complicated by 
pyloric stenosis not yielding readily to medical 
measures ; also in cases showing repeated hem- 
orrhages, penetrating or perforating ulcers; 
and for cases in which a prolonged medical 
course of treatment is impossible. 

He lays particular stress upon the fact that 
gastro-enterostomy is by no means a curative 
procedure and should be resorted to only in 
cases of pyloric stenosis or in conjunction 
with resection of the ulcer, cauterization, in- 
folding or gastrectomy. He also lays particu- 
lar stress upon the fact that the patient after 
being discharged from medical care should ob- 
serve the strictest regulations in diet for some 
month and that this should be impressed upon 
the patient, not only following medical treat- 


ment of ulcers but also following operative 
procedure. 


W. W. B. 


Roserts, D. The Roentgen Diagnosis of Gall- 
Bladder Lesions. (J. Am. M. Assn., Decem- 
ber 4, 1920, Ixxv, 23.) 


Roberts states that the roentgenographic 
diagnosis of gall-stones and a dilated gall- 
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bladder is possible at the present time with a 
small percentage of failures. He mentions in 
technique that absolute stillness of the patient 
during exposure is essential. In the technique 
which he says gives the most satisfactory re- 
sults he uses a medium focus gas or hydrogen 
tube, a target plate distance of 28 inches, a 
small cone giving an exposure field of 5 or 6 
inches, a spark gap of 2% or 3% inches and 
20 to 30 ma. He states that a negative diag- 
nosis is of value dependent upon the intensity 
of detail and the sharpness of the image se- 
cured. He states that it is of very little value 
where satisfactory roentgenograms cannot be 
made, owing to the size of the patient. He 
claims that it is fallacy that only 10 or 15 per 
cent of gall-stones can be visualized and that 
the demonstration of the pathological gall- 
bladder is possible, because of the marked im- 
provement in technique, especially in the use 
of duplitized films and double screens which 
makes the roentgen diagnosis easier. Roberts 
takes somewhat the same view as George of 
Boston, that all gall-bladder shadows which 
are shown are pathological, but he states that 
it has been his experience that the shadow of 
the normal gall-bladder is sometimes shown 
Gall-bladder roentgenograms of satisfactory 
detail, as he states, can only be secured by us- 
ing rays of low penetration with duplitized 
films and fast screens. He claims that the 
greatest limitation in roentgenographic diag- 
nosis of gall-bladder disease is the impossibil- 
ity at the present time of securing roentgeno- 
graphic evidence of chronic gall-bladder in- 
flammation, where there is no dilatation or a 
new growth of the gall-bladder or bile-ducts. 


W. W. B 
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